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TTo d e p a r t m e n t  o f  M e d i c i n e  h a s  made s u ch  r a p i d  
s t r i d e s  w i t h i n  the  l a s t  F i f t y  y e a r s  than  t h a t  w h i c h  
d e a l s  w i t h  D i s e a s e s  o l ’ the  A l i m e n t a r y  C a n a l .
^ r i n t o n ,  i n  1 8 5 8 ,  w r o t e  c o n c e r n i n g  P a t h o l o g i c a l  
i - r o c e s s e s  i n  the  Stomach " E x a c t  P h y s i c a l  i n f o r m a t i o n  
i s  a l m o s t  d e n i e d  u s . "  P r i n t o n ' s  r e s e a r c h e s  p r o d u c e d  
a s e r i e s  o f  " L e c t u r e s  on the  D i s e a s e s  o f  t he  S t o m a c h . "  
T h e r e  was  a p p a r e n t l y  no a d v a n c e  i n  t he  s u b j e c t  u n t i l  
F i f t e e n  y e a r s  l a t e r  w h e n , a f t e r  Kussmaul  had i n t r o d u c e d  
l a v a g e  i n t o  g a s t r i c  t h e r e p e u t i c s ,  Von Le u be  e x t e n d e u  
the  u s e  o f  t he  s to mac h  tube  t o  d i a g n o s i s  a s  w e l l  a s  
t r e a t m e n t .  The k n o w l e d g e  o f  the  c h e m i c a l  f u n c t i o n s  
o f  the  A l i m e n t a r y  Cana l  were  r e v o l u t i o n i s e d  by  the  
a d o p t i o n  o f  t e s t  m e a l s  i n  d i a g n o s i s ,  and the i n t r o d u c e  
t i o n  o f  X Ray m e t h o d s  i n  g a s t r i c  d i a g n o s i s  h a s  b e e n  
a s t i l l  more  r e m a r k a b l e  a d v a n c e .
P e f o r e  o n e  can  a t t e m p t  t o  s t u d y  the  n a t u r e  o f  G a s t r i c  
d i s e a s e s ,  an u n d e r s t a n d i n g  o f  the no r ma l  a na to my  and 
p h y s i o l o g y  o f  the  o r g a n  i s  e s s e n t i a l .  i n  r e g a r d  to  
the  o e s o p h a g u s  t h i s  was  c o m p a r a t i v e l y  e a s y  so f a r  a s  
t he  anatomy o f  t he  o r g a n  wus c o n c e r n e d .  But  w i t h  the 
s t o ma c h  i t  was  a f a r  more d i f f i c u l t  p r o b l e m  f o r  the  
r e a s o n  t h a t  p r i o r  t o  t he  a d o p t i o n  o f  the  X Rays  a s  a 
met hod  o f  i nves t igate  i o n ,  one  had t o  de pe nd  on the  
a p p e a r a n c e s  p r e s e n t e d  on t h e  o p e r a t i n g  t a b l e  o r  a t  
a p o s t - m o r t e m  e x a m i n a t i o n ,  and h e r e  two i m p o r t a n t
f a c t o r s  whi -c i  i n f l u e n c e d  t h e  l i v i n g  w o r k i n g  o r g a n  
w e re  a b s e n t ,  n a m e l y  t o n i c  a c t i o n  and p e r i s t a l s i s .  
V/epper  i n  1679  o b s e r v e d  p e r i s t a l s i s  i n  the  s t o m a c h s  
o f  l i v i n g  w o l v e s ,  d o g s  and c a t s .  S c h w a r t z  and H a l l e r  
p e r f o r m e d  s i m i l a r  e x p e r i m e n t s  i n  the E i g h t e e n t h  
c e n t u r y .  Hut no f u r t h e r  a d v a n c e  was  made u n t i l  1033  
when Beaumont  p u b l i s h e d  h i s  r e s e a r c h e s  on t h e , g a s t r i c  
f i s t u l a  o f  A l e x i s  St M a r t i n  -  ( t h e  f i s t u l a  was  the  
r e s u l t  o f  an a c c i d e n t a l  g u n - s h o t  w o u n d - )
Pawlow and h i s  P u p i l s  made a number  o f  i m p o r t a n t  
o b s e r v a t i o n s  on the  m o t o r  a c t i v i t y  o f  the s t o m a c h  and 
p y l o r u s  i n  the  c o u r s e  o f  t h e i r  i n v e s t i g a t  i o n s  on the  
w o r k  o f  the  d i g e s t i v e  g l a n d s .  Pawlow made u s e  o f  
o e s o p h a g e a l ,  g a s t r i c ,  and d o u d e n a i  f i s t u l a e .
A l l  t h e s e  o b s e r v a t i o n s  w e r e ,  t h e r e f o r e ,  made u n d e r  
a b n o r m a l  c o n d i t i o n s .
In  1897 Cannon p u b l i s h e d  b i s  o b s e r v a t i o n s  on t h e  g a s t ­
r i c  mo ve me nt s  s t u d i e d  i n  the  c a t  by  means  of '  the  X Ray 
and. Roux and B a l t h a z a r  s t u d i e d  the  same s u b j e c t  on 
a n i m a l s  by t h e  X Rays  i n d e p e n d e n t l y  o f  Cannon* .> w o r k .  
T h i s  v/us the  f i r s t  e f f o r t  a t  a  s t u d y  o f  t he  n o r m a l  
a c t i o n  o f  the  s t omac h u n d e r  r e a l l y  p h y s i o l o g i c a l  
c o n d i t i o n s .  Roux and B a l t h a z a r  s h o r t l y  a f t e r  
a p p l i e d  t u s  method  o f  i n v e s t i g a t i o n  t o  man,  b u t  no 
v e r y  d e f i n i t e  r e s u l t s  w e r e  o b t a i n e d  u n t i l  1904  when 
R e i d e r  showed t h a t  l a r g e  d o s e s  o f  b i s m u t h  c o u l d  bo
w- rz _
t a k e n  w i t h o u t  i l l  r e s u l t s .  S i n c e  R a i d e r  i n t r o d u c e d  
the  s u b j e c t  t h e r e  hav e  b e e n  many w o r k e r s ,  i n  the  
l i e  Id and  s u c h  a e n  a s  H o l z k n e e h t ,  C . K a e s t l e  and 
J . R o s e n t h a l ,  F r a n z  M O r o e d e l ,  H e r t z ,  L e v e n ,  B a r r e t t ,  
B a r c l a y ,  J o r d o n ,  M o r t o n ,  and in  A m e r i c a  P f a h l e r ,
H u l s t , C o l e  o c c u r  t o  o n e .
The anatomy and p h y s o i l o g y  o f  the  o e s o p h a g u s  and 
t h e  s to mac h  hav e b e e n  c a r e f u l l y  o b s e r v e d  and a method  
o f  d i a g n o s i s  h a s  be e n  i n t r o d u c e d  w h i c h  i s  o f  p r i m a r y  
i m p o r t a n c e .
I t  may be s a i d  t h a t  i n  o e s o p h a g e a l  d i s e a s e  R a d i o g r a p h y  
has  n o t  t h e  i m p o r t a n t  c l a i m  t h a t  i t  has  g a s t r i c
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d i s e a s e .  T h i s  may be  s o ,  b u t  t h e r e  i s  no d o u b t  t h a t  
i n v e s t i g a t i o n  by means  o f  a b i s m u t h  p e l l e t  o r  e m u l s i o n  
in  a c a s e . o f  s u s p e c t e d  o e s o p h a g e a l  s t r i c t u r e  i s  a f a r  
s a f e r  and p l e a s a n t e r  o p e r a t i o n  than the  f o r m e r  met hod  
o f  t h e  s tomac h t u b e  and b o u g i e .  The o e s o p h a g o s c o p e  
e n a b l e s  one  t o  make a d i r e c t  e x a m i n a t i o n  o f  t h e  o e s o p h  
a g u s ,  b u t  i t  i s  n o t  w i t h o u t  r i s k  and t h e r e  i s  no 
c o m p a r i s o n  b e t w e e n  the c o m f o r t  o f  R o e n t g e n o s c o p y  and 
t h e  d i s c o m f o r t  o f  the  o e s o p h a g o s c o p e , t u b e  o r  b o u g i e -  
A l t h o u g h  R a d i o g r a p h y  has  a s  aimed s u c h  a n  i m p o r t a n t  
p o s i t i o n  i n  the  d i « g o n i s  o f  g a s t r i c  d i s e a s e s ,  the  
h i s t o r y  and o t h e r  c l i n i c a l  m e t h o d s  a r e  o f  the  u t m o s t  
i m p o r t a n c e .  In  a c a s e  o f  P y l o r i c  S t e n o s i s  a t e s t  
m e a l  w i l l  o f t e n  y i e l d  i n v a l u a b l e  k n o w l e d g e  a s  t o  the
e t i o l o g y  o f  the  c o n d i t i o n .  On the  o t h e r  hand ,  t h e  
c l i n i c a l  m e t h o d s  o f  a s c e r t a i n i n ,; the  d imensi  on and 
p o s i t i o n  o f  t he  s to mac h  by  p e r c u s s i o n ,  a u s c u l t a t o r y  
p e r c u s s i o n ,  e t c ,  h a v e  shown t o  be m o s t  u n c e r t a i n  
and o f t e n  f a l l a c i o u s .
The y  Ra y s  a s  a me t ho d  o f  d i a g n o s i s  would  a p p e a r  to  
be  a s i m p l e  d e t a i l .  T h i s ,  u n f o r t u n a t e l y , i s  n o t  
the  c a s e ,  a s  t h e  i n t e r p r e t a t i o n  o f  t h e  s hadows  one  
s e e s  on t h e  f l u o r e s c e n t  s c r e e n  and p h o t o g r a p h i c  p l a t e  
r e s u i  -e c o n s i d e r a b l e  s k i l l  and e x p e r i e n c e .  I t  i s
i m p o r t a n t  t o  remember  t h a t  we a r e  s t u d y i n g  the  shadow 
o f  the c o n t e n t s  o f  the s tomach and n o t  the  s to mac h  
i t s e l f .  I f  t h e  m e a l  one  a d m i n i s t e r s  d o e s  n o t  
| c o m p l e t e l y  f i l l  the s t o m a c h ,  the  p i c t u r e  o b t a i n e d  i s  
o n l y  a p a r t i a l  o n e ,  and t h i s  mi<.ht e a s i l y  m i s l e a d  an 
i n e x p e r i e n c e d  o b s e r v e r .  In a c a s e  o f  G a s t r i c
A t o n y  the  b i s m u t h  f a l l s  t o  t he  m os t  d e p e n d e n t  p a r t  o f  
the  s to ma c h ,  and t h us  the  shadow o n l y  i n f o r m s  o n e  o f  
the  c o n d i t i o n  o f  the l o w e s t  p a r t  o f  the  s t o m a c h ,  and 
no  shadow i s  o b t a i n e d  o f  t he  r e s t  o f  t he  o r g a n .  In 
s u c h  a c a s e ,  one  must  s t u d y  the  manner  i n  w h i c h  t he  f o o d  
p a s s e s  f r o m  the  u p p e r  p o r t i o n  o f  the  s to mac h  t o  the  
most  d e p e n d e n t  p a r t  and a c o n s i d e r a b l e  amount  o f  u s e f u l  
i n f o r m a t i o n  c an  t h u s  be  o b t a i n e d  a s  t o  t h e  c o n d i t i o n  
o f  t he  p a r t s  o f  t he  s to mac h  a b o v e  the  m o s t  d e p e n d e n t  
p a r t .
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A p o i n t  o f  i m p o r t a n c e  i s  t he  f a c t  t h a t  t h e  s to mac h  
j u i c e s  a r e  l i g h t e r  than  t h e  b i s m u t h  me a l  u.nd 
c o n s e q u e n t l y  r i g h t  a b o v e  i t .  Hence  the  s tomac h 
w h i g '  may a p p e a r  t o  be  a t o n i c ,  a s  t h e  shadow i s  o n l y  
c a s t  by  the  b i s mut h  f o o d  a t  t h e  m o s t  d e p e n d e n t  p a r t ,  
Huy i n  r e a l i t y  be  t u b u l a r  and n o r m a l ,  t h e  j u i c e s  
s e c r e t e d ,  w h i c h  l i e  a ' o v e  the  m e a l ,  n o t  c a s t i n g  
any shadow.  Such a c o n d i t i o n  may a r i s e  i n  
R e i c h m a n n 1s d i s e a s e .
The l o w e s t  b o r d e r  o f  the  s t omac h i s  w e l l  b e l o w  the  
u m b i l i c u s  i n  a t o n y ;  t h i s  h o w e v e r  i s  no p r o o f  o f  a t o n y ,  
a s  the  w h o l e  s to mac h  may be  d i s p l a c e d  downward and g i \  
t h i s  same shadow,  a s  in  G a s t r o p t o s i s .
’■Tistakes i n  d i a g n o s i s  may t h e r e f o r e  be  made q u i t e  
e a s i l y ,  and i t  i s  o n l y  p o s s i b l e  t o  a r i v e  a t  any 
v a l u a b l e  c o n c l u s i o n  by c o n t i n u e d  e x a m i n a t i o n  w i t h  t h e  
f ' luo  re seen t sc r e e n  .
In t h i s  T h e s i s  I p r o p o s e  t o  o u t l i n e  t he  m e t h od  o f  
a p p l y i n g  the X Rays  i n  the  d i a g n o s i s  o f  O e s o p h a g e a l  
and G a s t r i c  A i l m e n t s .  I s h a l l  e n d e a v o u r  to
d e m o n s t r a t e  the  t r u e  Anatomy and P h y s i o l o g y  o f  t h e  
O e s o p h a g u s  and S t omac h ,  and t h e n  show how t h i s  know­
l e d g e  can he u t i l i z e d  i n  d e t e r m i n i n g  t he  n a t u r e  o f  
l e s i o n s  w h i c h  d i s t u r b  the  n o r m a l  s t a t e  o f  t h e s e  o r g a n s  
b o t h  A n a t o m i c a l l y  and P h y s i o l o g i c a l l y .
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The O e s o p h a g u s  i s  s i t u a t e d  i n  the  p o s t e r i o r  m e d i a s t i n u j
c l o s e  a g a i n s t  t he  s p i n e ,  w i t h  t h e  h e a r t  and a o r t a  i n
f r o n t  o f  i t ;  a go od  v i e w  c a n n o t  t h e r e f o r e  he o b t a i n e d  
a n t e r o - p o s t e r i o r l y  t o  t he  l i n e  o f  the  r a y s ,  hut  one  
c a n  g e t  an e x c e l l e n t  v i e w  i n  the  o b l i q u e  p o s i t i o n .
The p a t i e n t  o u g h t  t o  he e xa mi ne d  s t a n d i n g  to enab  Le 
the  f o o d  to  d e s c e n d .  The m o s t  r e c e n t  method  o f  
e x a m i n i n g  i s  t o  s e a t  the  s u b j e c t  on a r e v o l v i n g  s a d d l e  
t he  s e a t  o f  w h i c h  can  be  r a i s e d  o r  l o w e r e d .  H i s  body
i s  s u p p o r t e d  by a c a n v a s  b a c k  w h i c h  r e v o l v e s  w i t h  t he
s e a t ,  and can be  c l am p ed  i n  any  p o s i t i o n ,  f r o n t ,  b a c k ,  
o r  o b l i q u e .  The m o s t  f a v o u r a b l e  o b l i q u e  a n g l e
must  be d e t e r m i n e d  hy f l u o r e s c e n t  s c r e e n  e x a m i n a t i o n  
i n  e v e r y  c a s e .  The X Ray  t ube  i s  p l a c e d  i n  a p r o t e c ­
t i v e  box  o r  s h i e l d ,  w h i c h  i s  c a p a b l e  o f  b e i n g  e a s i l y  
moved t o  any p o s i t i o n  i n  a v e r t i c a l  p l a n e .  I t  i s  
i m p o r t a n t  t o  have an a d j u s t a b l e  r e c t a n g u l a r  d i a p h r a g m  
f i t t e d  t o  the  b o x ,  f o r  m o s t  o f  the  o b s e r v a t i o n s  on t he  
o e s o p h a g u s  r e q u i r e  t he  d i a p h r a g m  r e d u c e d  t o  a n a r r o w  
v e r t i c a l  s l i t .
The f l u o r e s c e n t  s c r e e n  i s  g l a z e d  w i t h  l e a d  g l a s s  o f  
t e s t e d  o p a c i t y .  The o p a q u e  l e a d  g l a s s  s e r v e s  two 
p u r p o s e s  -  i t  i s  X Ray p r o o f ,  and so p r o t e c t s  the  
O p e r a t o r  and h i s  A s s i s t a n t s ;  anti on i t  c an  be p a i n t e d  
what  i s  s e e n .  I t  a s  a s t i l l  f u r t h e r  p r e c a u t i o n ,
i n  a d d i t i o n  to  t he  e n c l o s e d  t u b e  box  and t h e  l e a d  g l u s
-B -
s c r e e n ,  the  O p e r a t o r  u s e s  X Ray g l o v e s ,  t h e r e  i s  
no d a n g e r  o f  d e r m a t i t i s  o r  a n y t h i n g  e l s e .
The method  I have  a d o p t e d  when e x a m i n i n g  the  
o e s o p h a g u s  d i f f e r s  somewhat f r o m  the a b o v e .  The X 
R a y  t ube  i s  p l a c e d  i n  an a d j u s t a b l e  b o x  w h i c h  can be 
r a i s e d  o r  l o w e r e d  at.  w i l l ,  and f i x e d  i n  p o s i t i o n  by 
a s c r e w  and l e v e r .  In  f r o n t  o f  the  t u b e  I p l a c e  a 
t a b l e ,  and g e t  the  p a t i e n t  t o  s tand  w i t h  h i s  b a c k  
a g a i n s t  i t ,  h i s  h e e l s  j u s t  t o u c h i n g  t h e  t a b l e .  I 
a d j u s t  the  t u be  t o  the  r e q u i r e d  l e v e l ,  and t h e n  an 
A s s i s t a n t  t u r n s  o u t  the  l i g h t  and s w i t c h e s  on the  
c u r r e n t .  W i t h  the  f l u o r e s c e n t  s c r e e n  t o  g u i d e  me,
I t u r n  t h e  p a t i e n t  i n t o  an  o b l i q u e  p o s i t i o n  so t h a t  
t h e  f r o n t  o f  the  r i g h t  s h o u l d e r  i s  a g a i n s t  t he  s c r e e n ?  
and u n t i l  I c a n  d i s c r i m i n a t e  b e t w e e n  t h e  shadows  
thr own by t he  A o r t a  and t h a t  o f  t he  S p i n e .  W i t h  the  
S c r e e n  h e l d  in  p o s i t i o n ,  I t e l l  t he  p a t i e n t  t o  s wal l ov l  
the  g e l a t i n e  c a c h e t  o r  b i s m u t h  e m u l s i o n  and w a t c h  i t s  
p r o g r e s s  down t he  o e s o p h a g u s .
The c h i e f  f o r m s  o f  b i s m u t h  p r e p a r a t i o n  u s e d  t o  show 
t he  c o n d i t i o n  o f  t he  o e s o p h a g u s ,  i n c l u d e ,  g e l a t i n e  
c a p s u l e s  c o n t a i n i n g  d r y  c a r b o n a t e ,  e m u l s i o n s ,  and 
b r e a d  and m i l k  o r  s i m i l a r  m e a l s .  I hav e  u s e d  t he  
c a p s u l e s ,  and a m e a l  c ompo s ed  o f  a r r o w r o o t  g r u e l  and 
b i s m u t h  s u b c a r b o n a t e .  Bar i um c a r b o n a t e  h a s  b e e n  
r e c e n t l y  u se d  w i t h  g o o d  r e s u l t s .
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I u s u a l l y  b e g i n  w i t h  the  m i x t u r e ;  t h i s  i s  p l a c e d  i n  a 
g l a s s  o r  mug,  w h i c h  the p a t i e n t  h o l d s  w i t h  h i s  l e f t  
h an d ;  the  room i s  d a r k e n e d ,  and t he  c u r r e n t  s t a r t e d ,  
and t h e  p a t i e n t  i s  d i r e c t e d  t o  d r i n k  some o f  the  
e m u l s i o n .  The* r a t e  a t  w h i c h  i t  d e s c e n d s  d e p e n d s  
p r i n c i p a l l y  upon  t he  e m u l s i o n ;  i t  i s  s h o t  r a p i d l y »  by 
t h e  a c t  o f  s w a l l o w i n g ,  t h r o u g h  t he  p h a r y n x ,  and t he n 
p a s s e s  t h r o u g h  t he  o e s o p h a g u s  m a i n l y  by i t s  own w e i g h t  
I t  i s  d i f f i c u l t  t o  make o u t  g e n u i n e  p e r i s t a l s i s  i n  t h e  
o e s o p h a g u s .  I need h a r d l y  s a y ,  o f  c o u r s e ,  t h a t  
p e r i s t a l s i s  d o e s  o c c u r ,  f o r  t h i s  c an  be  p r o v e d  b e y o n d  
q u e s t i o n .  Dr H e r t z  i n  1907  ( i- ) made X Ray
o b s e r v a t i o n s  on n o r m a l  i n d i v i d u a l s ,  w a t c h i n g  them 
s w a l l o w  b i s m u t h  w h i l e  i n  t h e  r e c u m be nt  and i n  the  
i n v e r t e d  p o s t u r e ,  a s  w e l l  a s  when e r e c t .  He s a y s  the. 
w h i l e  l y i n g  down the  f o o d  moved a s  r a p i d l y  a s  when 
e r e c t ,  and  e v en  when t he  I n d i v i d u a l  was  i n v e r t e d  i t  
moved s t e a d i l y  u p wa r ds  u n t i l  i t  r e a c h e d  t he  C a r d i a ,  
t h o u g h  o n l y  a t  a b o u t  o n e - t h i r d  the  h a t e  i t  d e s c e n d e d  
i n  the  o r d i n a r y  e r e c t  p o s i t i o n .  As p e r i s t a l s i s
mus t  be  the c a u s e  o f  the  movement  i n  the  i n v e r t e d  
p o s i t i o n ,  he a s s u m e d ,  t h a t  i t  would  be  t he  c h i e f  
f a c t o r  i n  t h e  e r e c t  p o s i t i o n .  U n d o u b t e d l y
p e r i s t a l s i s  d o e s  o c c u r  in t he  o e s o p h a g u s ,  b u t  i t  i s  
d i f f i c u l t  t o  make o u t ,  and e ve n  when t h e r e  i s  s t e n o s i s  
o f  the  o e s o p h a g u s ,  one  s e ld om  s e e s  t h e  p o w e r f u l
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p e r i s t a l t i c  w u v o s  w h i c h  o n e  would  e x p e c t  a l t e r  h a v i n g  
seen marked  p e r i s t a l s i s  i n  the s to ma c h  a s  a r e s u l t  o f  
p y l o r i c  o b s t r u c t i o n .
T h e re  i s  commonly some s l i g h t  d e l a y  and d e v i a t i o n  
f r o m  a s t r i g h t  c o u r s e ,  a t  the  l e v e l  o f  t h e  b i f u r c a t i o n  
o f  the t r a c h e a .  The n a r r o w e s t  p a r t  o f  t h e  o e s o p h a g u s  
i s  u n d o u b t e d l y  i t s  l o w e s t  l i m i t  -  t h e  c a r d i a c  o r i f i c e  
and h e r e  the  e m u l s i o n  a l w a y s  t e n d s  t o  c o l l e c t  f o r  a f e w  
s e c o n d s  b e f o r e  e n t e r i n g  the  s t o m a c h .  I t  i s  i m p o r t a n t  
t o  remember  t h a t  a b i s m u t h  c a p s u l e  may he h e l d  up in  
t he  o e s o p h a g u s  when t h e r e  i s  no o b s t r u c t i o n .  I t
f r e q u e n t l y  h a p p e n s  t h a t  a h i  smut'", c a p s u l e  i s  h e l d  up 
a t  the  c a r d i a c  o r i f i c e  f o r  a s  l o n g  a s  f i f t e e n  o r  tv/ent :  
m i n u t e s  i n  a n o r m al  o e s o p h a g u s *  and t he  p a t i e n t  may 
d r i n k  l a r g e  q u a n t i t i e s  o f  w a t e r  w i t h o u t  d i s l o d g i n g  i t
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TH'E ArTATOMY OF THE O ESOPHAGU S.
The Anatomy i s  q u i t e  d e f i n i t e ,  and was  n o t  i n  d o u b t  
b e f o r e  the  a d v e n t  o f  R a d i o g r a p h y .  The r e a s o n  o f  
t h i s ,  o f  c o u r s e ,  i s  t h a t  the  o e s o p h a g u s  i s  a f i x e d  
b o d y ,  and e x a m i n a t i o n  o f  i t  p o s t - m o r t e m  i s  a s  g o o d  a s  
e xa mi ne  t i o n  a n t  e-mo r t e m .
PHYSIOLOGY OF THE OESOPHAGUS.
X Ra ys  have  b e e n  m o s t  u s e f u l  i n  s t u d y i n g  t h e  movements  
o f  the  o e s o p h a g u s ,  and the  work  o f  Gannon on a n i m a l s  
s t a n d s  o ut  p r e e m i n e n t l y -
T'Rigend i e  in 1 8 3 6 ,  d i v i d e d  t he  a c t  o f  d e g l u t i t i o n  
i n t o  t h r e e  p a r t s  c o r r e s p o n d i n g  t o  t h e  a n a t o m i c a l  
r e g i o n  o f  t he  m o ut h ,  p h a r y n x ,  and the  o e s o p h a g u s .
The m u s c l e s  o f  e a c h  o f  t h e s e  d i v i s i o n s  were  c o n s i d e r e d  
t h e  a c t i v e  a g e n t s  i n  p r o p e l l i n g  the  f o o d  o n w a r d . 
mo s s o  in 1 0 7 6 ,  was t he  f i r s t  to  make d i r e c t  o b s e r v a t i o n  
on the  mo ve me nt s  o f  s w a l l o w e d  m a s s e s  i n  the  o e s op h ag us } .  
The o e s o p h a g u s  o f  a dog  was  l a i d  b a r e ,  and a t r a n s v e r s e  
i n c i s i o n  made t h r o u g h  i t ,  o r  a p i e c e  o f  i t  e x c i s e d .
A s ma l l  wooden b a l l  was  p l a c e d  i n  t h e  c a n a l  b e l o w  
the  e x c i s e d  p a r t ,  and the  a n i m a l  was  then s t i m u l a t e d  
t o  s w a l l o w .  One o r  two s e c o n d s  a f t e r  t h e  c o n t r a c t i o n  
o f  the  p h a r y n g e a l  m u s c l e s  a  p e r i s t a l t i c  wave b e g a n  to
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t n uv e rs e  the  o e s o p h a g u s .  T h i s  wave  d i d  n o t  s t o p  a t  
t he  p o i n t  o f  e x c i s i o n  b u t  i n  due t ime r e a p p e a r e d  b e l o w  
and c a r r i e d  t he  b a l l  t o  t h e  s t o m a c h . Thus  t h e  a c t  
was  shown to  be c o n t r o l l e d  by  the  C e n t r a l  N e r v o u s  Sys'u 
P e r i s t a l s i s  was  so p l a i n l y  the m o t i v e  p o w e r ,  t h a t  t h e  
a c t i o n  vas  n e v e r  d o u b t e d .  Y et  t h i s  b e l i e f  was  s oo n  
t o  be q u e s t i o n e d .
In 1880 F a l k  and K r o n e c k e r  s t u d i e d  t h e  mo ve me nt s  i n  
the  mouth and p h a r y n x ,  and a d v a n c e d  t he  t h e o r y  t h a t  
d e g l u t i t i o n  was  t h e  r ea j  i t  o f  t h e  r a p i d  c o n t r a c t i o n  
o f  t he  m u s c l e s  o f  the  mouth .  As a r g u m e n t s  f o r  rapid)  
d e s c e n t ,  t h e y  s t a t e d  t h a t  c o l d  w a t e r  c an  b e  f e l t  i n  
the  e p i g a s t r i c  r e g i o n  a l m o s t  i m m e d i a t e l y  a f t e r  b e i n g '  
s w a l l o w e d .  F u r t h e r ,  when s t r o n g  a c i d s  p a s s  t h r o u g h  
the  o e s o p h a g u s ,  t h e y  c o r r o d e  o n l y  s m a l l  p a r t s  o f  i t ,  
and n o t  the  e n t i r e  muc ous  membrane,  a s  w o u l d  be  the  
c a s e  i f  t he  a c i d  were  c a r r i e d  t o  the  s tomach  by 
p e r i s  t a l s i s .!
In t he  same y e a r  K r o n e c k e r  and Y e l t z e r  c a r r i e d  o u t  
f u r t h e r  e x p e r i m e n t s  c o n n e c t i n g  r u b b e r  b a l l o o n s ,  
p l a c e d  in  the  p h a r y n x  and t o e  o sephagu s r e s p e c t i v e l y , 
w i t h  M-arey ' e  t a m b o ur .  ’Then w a t e r  was  s w a l l o w e d ,  
the  i n c r e a s e  o f  p r e s s u r e  in  t he  phar yn x  p r o d u c e d  a 
c u r v e ,  and a l m o s t  i m m e d i a t e l y  a f t e r w a r d s  t he  o e s o p h a g e  
b a l l o o n  was  c o m p r e s s e d  and p r o d u c e d  i t s  c u r v e  b e l o w  
the f i r s t .  A f t e r  a v a r y i n g  number o f  s e c o n d s ,  t he
o e s o p h a g e a l  b a l l o o n  r e c o r d e d  a n o t h e r  c u r v e ,  c a u s e d  
by a p e r i s t a l t i c  wave w h i c h  c a r r i e d  t o  t he  s tomach  
any  f r a g m e n t s  l e f t  i n  t he  c a n a l .  From t h e s e  
e x p e r i m e n t s  X r o n e c k e r  and M e l t z e r  c o n c l u d e d  t h a t  
l i q u i d s ,  and semi  -  s o l  i d s ,  a r e  c a r r i e d  t o  the  s tomac h 
n o t  by  p e r i s t a l s i s ,  b u t  a r e  s q u i r t e d  down t he  o e s o p h u g u  
by t he  r a p i d  c o n s t r u c t i o n  o f  t he  m u s c l e s  o f  t he  mouth.  
F u r t h e r ,  the  s u c c e e d i n g  p e r i s t a l s i s  i s  o f  u s e  m e r e l y  
i n  gat  h er i rg  up a d h e r i n g  f r a g m e n t s ,  and c a r r y i n g  them 
to  s t o m a c h .
L a t e r ,  t h e s e  e x p e r i m e n t e r s  somewhat  m o d i f i e d  t h e i r  
v i e w s ,  and t h e y  t he n  m a i n t a i n e d  t h a t  t h e  m a s s  was  n o t  
s q u i r t e d  i n t o  t he  s tomach  d i r e c t l y ,  b u t  s t o p p e d  a s h o r t  
d i s t a n c e  a b o v e  t he  c a r d i a ,  and h e r e  i t  r e m a i n e d  u n t i l  
c a r r i e d  i n t o  the  s to mac h  by the  s u c c e e d i n g  p e r i s t a l s i s  
The c a r e  w i t h  w h i c h  t h e s e  e x p e r i m e n t s  were  c o n d u c t e d  
r e c e i v e d  g e n e r a l  a s s e n t ,  hut  t h i s  work  was d o n e  w i t h  
l i q u i d s  and s e m i - s o l i d s  o n l y ,  and s o l i d s  w er e  n o t  
i n v e s t i g a t e d  a t  . a l l .
In 1897  c anno n {.z. ) d i d  a s e r i e s  o f  i n v  e s t i g a t  i o n s  on 
t h e  movements  o f  the  o e s o p h a g u s  s t u d i e d  by means  o f  
t he  Rö nt ge n  r a y s .  He used b i s m u t h  s u b - n i t r a t e .
F o r  t he  f i r s t  e x p e r i m e n t s  he s e l e c t e d  t h e  g o o s e .  When 
a b o l u s  o f  c o r n  me a l  mush m ixe d  w i t h  b i s m u t h  was 
p l a c e d  i n  the  p h a r y n x ,  i t  d e s c e n d e d  s l o w l y , and 
r e ;, 1  a r  1  y , and o c c u p i e d  a b o u t  1 2  s e c o n d s  i n  p a s s i n g
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o v s r  a d i s t a n c e  o f  15  c e n t i m e t r e s .  An a v e r a g e  o f  o v e r  
100  such  o b s e r v a t i o n s  showed t h a t  the  r a t e  became 
s l i g h t l y  s l o w e r  a s  t b e  b o l u s  p r o c e e d e d .
In o r d e r  t o  t e s t  l i q u i d s ,  m o l a s s e s  was m ixe d  w i t h  
bismuth,  t o  s uc h  a c o n s i s t e n c y  a s  t o  d r o p  e a s i l y  f r o m  
a g l a s s  r o d .  When t h i s  was f e d  w i t h  a p i p e t t e  i t  
f l o w e d  s l o w l y  and r e g u l a r l y  down t h e  o e s o p h a g u s  -  
c l e a r l y  by  p e r i s t a l s i s . The r a t e  was  a b o u t  t h e  same 
a s  f o r  s o l i d  f o o d .
In Cannon' . - ,  e x p e r i m e n t s  on the  c u t ,  t h e  a n i m a l  was  
p l a c e d  on i t s  b a c k  and l e f t  s i d e  o n  a h o l d e r ;  the 
e x t r e m i t i e s  w er e  s e c u r e d  by  s t r a p s ;  t h e  he ad  was  h e l d  
b e t w e e n  two u p r i g h t  r o d s  c o n n e c t e d  a b o v e  by a t h o n g  -  
t h i s  a l l o w e d  f r e e  movement  o f  the  head  w i t h o u t  r e  s i  s t a n  
Ch. read  s o f  meat  d i p p e d  i n  b i s m u t h  were  o r d i n a r i l y  
m a s t i c a t e d ,  and s w a l l o w e d  w i t h o u t  d i f f i c u l t y .  F o r  
s o f t  s o l i d s ,  hre.ad and m i l k  w e r e  u s e d  s o  f l u i d  a s  to 
be e a s i l y  drawn up i n t o  a p i p e t t e .  The i n s o l u b i l i t y  
o f  the  b i s m u t h  s a l t  r e n d e r e d  t he  s t u d y  o f  the  l i q u i d s  
more  d i f f i c u l t .  A s i m p l e  m i x t u r e  o f  m i l k  and b i s m u t h ,  
shaken i n  a t e s t  t ube ?  and i m m e d i a t e l y  drawn up i n t o  a 
p i p e t t e ,  was f o u n d  mo s t  p r a c t i c a b l e .
When s t u d y i n g  s o l i d s ,  i t  was f o u nd  t h e  d e s c e n t  the  
e n t i r e  way was  by p e r i s t a l  s i s , b u t  t he  r a p i d i t y  v a r i e d .  
The d u r a t i o n  o f  the  movement  in the c e r v i c a l  p o r t i o n  
was  2-j s e c o n d s ,  and i n  the  t h o r a c i c  r e g i o n  a l i t t l e  l e s
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At t he  l o w e r  end o f  the  h e a r t  t h e r e  was  s o m e t i m e s  a 
d e c i d e d  p a u s e .  In t he  s e c t i o n  f r o m  the  h e a r t  to  
t h e  s t o m a c h ,  t he  movement  was  d e c i d e d l y  d i f f e r e n t .
The r a t e  was  a l w a y s  v e r y  s l o w ,  a l t h o u g h  t he  d i s t a n c e  
was  l e s s  than o n e - t h i r d  o f  the  e n t i r e  c a n a l .  The
c h a r a c t e r  o f  the  movement  h e r e  was  a l s o  p e c u l i a r ,  t h e  
b o l u s  d e s c e n d i n g  w i t h  e a c h  i n s p i r a t o r y  movement  o f  
the  d i a p h r a g m ,  and r e ma in ed  s t a t i o n a r y ,  o r  d e s c e n d e d  
v e r y  l i t t l e ,  w i t h  e x p i r a t i o n .  Thus  a s e r i e s  o f  
h i t c h e s  seemed t o  c a r r y  the  b o l u s  t o  the  c a r d i a .
The p r o b a b l e  e x . l a n a t i o n  o f  t h i s  p e c u l i a r  movement  i s  
t h a t  the  s t o m a c h ,  and l o w e r  o e s o p h a g u s , were  p u l l e d  
down w i t h  e a c h  d e s c e n t  o f  t he  d i & p h r a g m . This ,  w o u l d  
make the  movement  a p p e a r  i r r e g u l a r  a l t h o u g h  i t  was  
r e a l l y  & s l o w  p e r i s t a l s i s .
S e m i - s o l  i d s ,  a mush o f  b r e a d  and m i l k ,  d e s c e n d e d  in  
t h e  same way a s  s o l i d s ;  but  t he  r a t e  was  s l i g h t l y  
f a s t e r  i n  t h e  u p p e r  o e s o p h a g u s ,  f o r  the  b o l u s  t o o k  a 
s e c o n d  l e s s  to  r e a c h  t he  c a r d i a c  l e v e l .  pfom h e r e  the  
r a t e  was  much t h e ' s a m e  a s  t he  s o l i d s .
T'Or l i q u i d s ,  1 ~t to  2 s e c o n d s  s u f f i c e d  f o r  the  d e s c e n t  
t o  the  m i d - h e a r t  r e g i o n .  Here  t h e r e  o c c u r r e d  a l o n g '  
p a u s e ,  then the  o e s o p h a g u s  a p p a r e n t l y  c o n t r a c t e d  a b o v e  
the l i q u i d  w h i c h  s l o w l y  p a s s e d  on to  t he  s t o m a c h .
T h u s ,  in the cot  , t he  l o w e s t  s e c t i o n  p r e s e n t s  no  c h a n g e  
a s c r i b a b l e  to  c o n s i s t e n c y ,  w h i l e  i n  t h e  u p p e r  s e c t i o n s
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t h e  r a t e  d o e s  s l i g h t l y  i n c r e a s e  w i t h  t h e  more  l i q u i d  
c h a r a c t e r  o f  t h e  f o o d .
In  d o g s ,  the  g e n e r a l  phenomena w e r e  the  same , e x c e p t  
t h a t  t h e r e  was no s l a c k e n i n g  o f  s p e e d  i n  the  
d i a p h r a g m a t i c  r e , . - i o ns ,  a s  was  o b s e r v e d  i n  t he  c a t .
Thus  i n  the  dope, and c a t ,  b u t  l i t t l e  v a r i a t i o n  was 
s e e n  i n  the  s w a l l o w i n g  o f  l i q u i d s  and s o l i d s .
In h o r s e s ,  f o r  i n s t a n c e ,  t h e r e  i s  a d e c i d e d  v a r i a t i o n  
i n  t h e  r a t e  o f  movement  i n  t he  o e s o p h a g u s .  L i q u i d s  
s h o o t  a l o n g  the  g u l l e t  » w h i l e  s o l i d s  move c l e a r l y  by 
p e r i s t a l s i s .
Cannon r em ar ks  t h a t  X r a y  method  l e n d s  i t s e l f  l e s s  
s u c c e s s f u l l y  t o  the s t u d y  o f  d e g l u t i t i o n  i n  man,  t han  
i n  o t h e r  a n i m a l s .  The t h i c k n e s s  o f  the  t h o r a x ,
t h e  d i s t a n c e  o f  t h e  o e s o p h a g u s  f r o m  the  s u r f a c e ,  and 
t h e  r e l a t i o n  t o  d e n s e  t i s s u e s ,  r e n d e r  t h e  o b s e r v a t i o n  
o f  a s w a l l o w e d  mass  d i f f i c u l t .  He u s e d  G e l a t i n e  
c a p s u l e s  c o n t a i n i n g  b i s m u t h ,  f o r  the  s t u d y  o f  s o l i d s ,  
and t h e s e  we re  t r a c e d  to  a p o i n t  b e l o w  t h e  h e a r t .
The n o t i o n  was  v e r y  r e g u l a r  and a p p a r e n t l y  due to  
p e r i s t a l s i s ,  f o r  t he  b o l u s  d e s c e n d e d  w i t h o u t  a h i t c h  
o r  i r r e g u l a r i t y  o f  any  k i n d .  S o me t i m e s  t he  c a p s u l e  
became  f i x e d  i n  t h e  u p p e r  o e s o p h a g u s  a t  a b o u t  the  l e v e l  
o f  the s e c o n d  r i b .  R e p e a t e d  s w a l l o w s  o f  w a t e r  wou l d  
f a i l  t o  d i s l o d g e  i t .  Wi th  e a c h  a t t e m p t  a t  s w a l l o w i n g ,
t h e  c a p s u l e  w o u l d  r i s e  s l i g h t l y  a s  i f  t h e  o e s o p h a g u s
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j . s  p u l l e d  up w i t h  t h e  r i s e  o f  t he  l a r y n x ;  t h en  t he  
c a p s u l e  w o u l d  d e s c e n d  to  i t s  f o r m e r  p o s i t i o n .  
S e m i - s o l i d s  -  b r e a d  and m i l k  -  c o u l d  be  s e e n  a b o u t  uc  
f a r  y._s s o l i d s  -  i . e .  t o  . j u s t  b e l o w  t he  h e a r t .  The 
m o t i o n  o f  the  b o l u s  was  t h e  sane  a s  w i t h  s o l i d s ,  e x c e p t  
t h a t  the  r a p i d i t y  ’. /as p e r h a p s  s l i g h t l y  g r e a t e r .
L i q u i d s  -  b i s m u t h  and w a t e r  -  / e r e  s e e n  o n l y  i n  t he  
n e c k ,  and u p p e r  t h o r a x .  Here  t h e r e  was  a d e c i d e d
s q u i r t .  W i t h  the  r i s e  o f  t he  l a r y n x ,  t he  l i q u i d  was  
s e e n  t o  p a s s  r a p i d l y  t h r o u g h  t h e  p h a r y n x ,  and w e l l  
down i n t o  the  t h o r a c i c  o e s o p h a g u s ,  b e f o r e  i t  was  l o s t  
t o  o b s e r v a t i o n .
Thus  in  n a n ,  a c c o r d i n g  t o  Cannon,  t h e  r a p i d i t y  o f  
d e s c e n t  d e p e n d s  upon  the  c o n s i s t e n c e  o f  t h e  s u b s t a n c e ,  
l i q u i d s  t r av e l . L i n .  f a s t e r  than s e m i - s o l i d s  and s e n i -  
i s o l i d  s f a s t e r  than s o l i d s .  Dr J o r d o n  ( )  a p p e a r s  
to  a g r e e  w i t h  t h i s ,  f o r  w h i l e  d i s c u s s i n g  t he  q u e s t i o n  
o f  the  o e s o p h a g e a l  mo ve me nt s  and t he  r a t e  o f  d e s c e n t ,  
he s a y s  " t h e  r a t e  a t  w h i c h  i t  d e s c e n d s  d e p e n d s  P r i n c i ­
p a l l y  upon the  t h i c k n e s s  o f  the  e m u l s i o n ;  i t  i s  s h o t  
| r a p i d l y ,  by  t he  a c t  o f  s w a l l o w i n g ,  t h r o u g h  t h e  p h a r y n x  
and t h e n  p a s s e s  t h r o u g h  t he o e s o p h a g u s  by i t s  own 
w e i g h t .  I have  seen v e r y  l i t t l e  e v i d e n c e  o f  g e n u i n e  
p e r i s t a l s i s  i n  the o e s o p h a g u s ,  tne ma i n  p r o p u l s i v e  
f o r c e  b e i n g  g r a v i t y ,  b o t n  in  h e a l t h  and d i s e a s e "
L a t e r  on Dr J o r d o n  s a y s  t h a t  he d o e s  n o t  denv  t he
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e x i s t e n c e  o l - p e r i s t a l s i s  i n  t he  o e s o p h a g u s ,  b u t  t h i n k s  
i t  p l a y s  a s m a l l  p a r t  i n  e x a m i n a t i o n  o f  the  o e s o p h a g u ^ .
I have  a l r e a d y  a l l u d e d  t o  Dr H e r t z ' s  v i e w s  on the 
q u e s t i o n  o f  p e r i s t a l s i s .  He i s  c o n v i n c e d  t h a t  t he  
movement o f  t he  f o o d  i s  m a i n l y  due t o  p e r i s t a l s i s ,  
and i n d e p e n d e n t  o f  g r a v i t y .
Dr H a r r i s o n  O r t o n  ( .1*, ) s a y s  he has  seen  a c o n d i t i o n  
o f  r e v e r s e d  p e r i s t a l s i s  i n  t he  o e s o p h a g u s .  He t u s  
seen  a c a c h e t  c a r r i e d  down to  the  s e a t  o f  an o b s t r u c t i o n ,  
t h en  r i s e  in  s m a l l  . i e r k s  4 o r  5 i n c h e s ,  and t h en  d r o p
a. a i n  on to the s t r u c t u r e ,  and a g a i n  r i s e  hu t  n o t  q u i t e  
so h i g h .  He had n o t i c e d  t h i s  s e v e r a l  t i m e s  b e f o r e  
i t  f i n a l l y  s e t t l e d  down on t o  the  s t r i c t u r e .  Dr 
J o r d o n  h o w e v - r ,  s a y s  t h a t  t h i s  o c c u r s  in  t he  u p p e r  p a^t  
o f  Ine  o e s o p h a g u s  a t  o r  a b o v e  t he  l e v e l  o f  t h e  a o r t i c  
a r c h ,  and he b e l i e v e s  i t  t o  be due to  p h a r y n g e a l  
m u s c u l a r  c o n t r a c t i o n ,  w h i c h  r e s t r i c t e d  the  s p a c e  so 
much t h a t  the  c a p s u l e  o r  e m u l s i o n  was f o r c e d  u p .
One m i g h t  summarise  the  phenomena o f  o e s o p h a g e a l  
d e g l u t i t i o n  a s  f o l l o w s . -
1.  T h e re  i s  a d i f f e r e n c e  in  s w a l l o w i n g  a c c o r d ­
i n g  t o  the  a n i m a l  and t h e  f o o d  w h i c h  i s  u s e d .
2 .  In f o w l s  the  r a t e  i s  s l o w ,  and the  m o v e ­
ment  a l w a y s  p e r i s t a l t i c  w i t h o u t  r e g a r d  t o  c o n s i s t e n c y -
3 .  In t he  c a t  t he  movement i s  a lways  p e r i s t a l t i c ,  
and s l i g h t l y  f a s t e r  than  i n  f o w l s .
4 .  In d o g s  t h e  phenomena a r e  much t h e  same a s  
i n  c a t s .
5 .  In n a n ,  by  the  m e ch an i s m o f  d e g l u t i t i o n ,  
t he  f o o d  i s  s h o t  r a p i d l y  by  t he  p h a r y n x  i n t o  the  
o e s o p h a g ^ u s .  The r a t e  o f  d e s c e n t  t he n  d e p e n d s  upon  
t h e  c o n s i s t e n c e  o f  the  s u b s t a n c e  s w a l l o w e d .  The 
m ec han i s m i s  the  r e s u i t  o f  p e r i s t a l s i s ,  w h i c h  i s  
d i f f i c u l t  to  d e m o n s t r a t e ,  and the  d e s c e n t ,  n o r m a l l y ,  
i s  p r o b a b l y  a i d e d  by g r a v i t y .
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RAD IOLOOY OP NORMAL OESOPHAlb S .
The h e a l t h y  o e s o p h a g u s  a s  a r u l e  t h r o w s  no shadow,  
a l t h o u g h  o c c a s i o n a l l y ,  a b o v e  t h e  l e v e l  o f  t he  h i g h e s t  
p o i n t  o f  t h e  a o r t i c  a r c h ,  a t h i n  c l e a r  v e r t i c a l  
shadow may i n d i c a t e  i t s  p o s i t i o n .
By t he  a c t  o f  s w a l l o w i n g  the  b i s m u t h  e m u l s i o n  p a s s e s  
w i t h  g r e a t  r a p i d i t y  to  t he  b a c k  o f  t h e  p h a r y n x ,  and 
t he n p a s s e s  r a p i d i l y  down the o e s o p h a g u s .  T h e r e  i s  
some v e r y  s l i g h t  d e l a y  a t  t e e  l e v e l  o f  t he  b i f u r c a t i o n  
o f  t he  t r a c h e a ,  and then  q u i t e  an a p p r e c i a b l e  d e l a y  
a t  the  c a r d i a c  o r i f i c e  ©wing t o  t h e  d i m i n u t i o n  o f  the  
lumen o f  the  o e s o p h a g u s  a t  t h i s  p o i n t .  From t h i s  
p o i n t  i t  r uns  s l o w l y  i n t o  the  s tomach  and t h e  u p p e r  
l i m i t  o f  the  m ea l  b e c o m e s  h o r i z o n t a l .
I have  a l r e a d y  m e n t i o n e d  t h a t  p e r i s t a l s i s  o f  t he  
o e s o p h a g u s  d o e s  o c c u r ,  and m o s t  o b s e r v e r s  say  t h e y  c an  
d e m o n s t r a t e  i t .  I have  n e v e r  seen  p e r i s t a l s i s  such  
a s  one s e e s  i n  the  s t o m a c h ,  b u t  H e r t z  [s- ) s a y s  t h a t  
i n  o a s e s  o f  o b s t r u c t i o n  s t r o n g  p e r i s t a l t i c  w a v e s  can 
be s ee n  t r y i n g  t o  o v e r c o m e  the  o b s t r u c t i o n .
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OE SOPHACtE AL 0 P STRUC TI ON .
T h i s  may b e .  -
1 . Sp as mo d ic  due to  ( a )  N e u r o s i s
( b )  In i ' i amnat  i o n
( c )  F o r e i g n  b o d y
2 . C i c a t r i c i a l  f o l l o w i n g  b u r n s  by  b o i l i n g  
f l u i d ,  s t r o n g  a c i d s  o r  a l h u l i e s  
s w a l l o w e d  by  a c c i d e n t ,  o r  i n  a t t e m p t e d  s u i c i d e ;  
u l c e r a t i o n  d u t y  to  s y p h i l i s ,  o r  t u b e r c l e .
3 .  F o r e i g n  b o d i e s  -  plum s t o n e s  e t c .
4 .  O e s o p h a g e a l  p i l e s .
5 .  New g r o w t h s  in t he  w a i l  o f  t he  o e s o p h a g u s
( a )  At t h e  u p p e r  end ( i t
i s  h e r e  t h a t  oe  s o p h a • ; e a l  
p o u c h e s  o c c u r  m o s t  
f r e q u e n t l y )
( b )  The m i d d l e  p o r t i o n
( c )  The l o w e r  e nd .
6 . Tumours ,  c a u s i n g  p r e s s u r e  on t h e  o e s o p h a g u s ,  
b u t  s i t u a t e d  o u t s i d e  the  o e s o p h a g u s .
( a )  !ra s  se s o i  g l a n d s  
( t u b e r c u 1 a r , c anc  e r o u  s 
g umr.ia t o u  s , 1  yrnp had en omat o a s . )
( b )  P r i m a r y  g r o w t h s  i n  l u n g  
o r  med i a s t i n u m .
( c )  P l e u r a l ,  o r  p e r i c a r d i a l  
e f f u s i o n  .
7 . A n e u r i s m . ( a ) A s c e n d i n g  a r c h .
( b ) T ran sv e r  se a  r  c h .
( O De ¿mend i n g  a o r t a
8 . E n l a r g e d  t h y r o i d •
1  • Sp a Si j.0 d i  c o b o t r  a c t i e  n .
( c )  A j e u r u o i s .  on  extu.i ir.c*tion w i t h  t h e  R ö n t g e n
R a y s ,  one  f i n d  s t h a t  t he  b i s m u t h  i  s h e l d  up a t  some 
o i i i t  i n  the  c .  oOphagus ,  bu^ o n l j  m o m e n t a r i l y  , and 
t he  e m u l s i o n  t h e n  p u s s e s  on n o r m a l l y .  I f  u. Cu^ o u i  J 
i s  u sad i t  Lict̂  b© be l l i  l o n g e r  a& t h e  spasra g r i p s  i t  r 
O c c a s i o n a l l y  t h e  o b s t r u c t i o n  i s  s a i d  t o  p e r s i s t ,  and 
l e a d  t o  d i l a t a t i o n  o i  the o e s o p h a g u s .
C a r d i o s p a s m  i s  a n e u r o s i s  c a u s i n g  such s p a s m o d i c  
o b s t r u c t i o n .  The t e n d e n c y  a t  p r e s e n t  i s  t o  a s s i g n  
t h i s  d i s e a s e  t o  a c o n d i t i o n  o f  p r i m a r y  o e s o p h a g e d  
a t o n y ,  a s  a r e s u l t  o i  d e g e n e r a t i v e  c h a n g e s  o c c u r r i n g  
e i t h e r  i n  t h e  v a g u s  n e r v e ,  o r  a u t o n o m o u s  n e r v o u s  
s y s t e m .  O e s o p h a g e a l  a t o n y  i s  i n d i c a t e d  wnen t h e  l o o  
p a s s e s  down the  o e s o p h a g u s  i n  s e g r e g a t e d  m a s s e s ,  e a c h  
muss  c o r r e s p o n d i n g  t o  a s e p a r a t e  b o l u s  o f  f o o d .
Dr H a r r i s o n  O r t o n  ( 6.) s a y s  »a  n a r r o w i n g  o f  t h e  snudo 
w i t h  b i s m u t h  i s  v e r y  i m p o r t a n t .  i f  t h a t  t h i n  s t r e am  
f o l l o w e d  a f t e r  a n o r m a l  ohadow i t  was v e r y  muon a g a i n  





g i v i n g  more  b i s m u t h  t he  spasm wo u l d  g i v e  way ,  and a 
n e e d l e  w ou ld  p a s s  t h r o u g h "  .Spasm d o e s  n o t  n e c e s s a r i l y  
o c c u r  e x c l u s i v e l y  i n  p a t i e n t s  who a r e  n e u r o t i c .
H e r t z  ( 7. ) t h i n k s  c a s e s  o f  spasm may o c c u r  i n  p e r s o n s  
w i t h  no o t h e r  t r a c e  o f  n e u r o s i s ,  and the  s^asm may be 
so s e v e r e  a s  t o  l e a d  to  e no r mo us  d i l a t a t i o n  o f  t he  
o e s o p h a g u s .  Pome c a s e s  o f  spasm w e re  c u r e d  by the  
p a s s a g e  o f  a b o u g i e  on a s i n g l e  o c c a s i o n .  B u t ,  the  
f a c t  o f  b e i n g  a b l e  t o  p a s s  a b o u g i e  i n  c a s e s  o f  
o e s o p h a g e a l  o b s t r u c t i o n ,  d o e s  n o t  i n d i c a t e  spasm 
d e f i n i t e l y ;  f o r  where  t h e r e  i s  d e f i n i t e  o r g a n i c  
o b s t r u c t i o n  one  f r e q u e n t l y  f i n d s ,  t h a t  a l t h o u g h  a 
b i s m u t h  m e a l  i s  h e l d  u p ,  a b o u g i e  c an  s t i l l  be 
p a s s e d .
The f o l l o w i n g  c a s e  i l l u s t r a t e s - s p a s m o d i c  o b s t r u c t i o n : -
S . ™ . -  ma l e  -  u e t . 1 9 .  T h i o  p a t i e n t  had d i f f i c u l t y  
in  s w a l l o w i n g  s o l i d s  and a t  i n t e r v a l s  he c o u l d  n o t  e ven  
s w a l l o w  s e m i - f l u i d s .  X r a y  e x a m i n a t i o n  s howed ,  t h a t  
a t  the  c a r d i a c  o r i f i c e  t h e r e  was  some s l i g h t  o b s t r u c t i o n  
t o  t he  b i s m u t n  m e a l ,  and more  t ime  was  r e q u i r e d  f o r  i t  
t o  p a s s  than in  n o r m al  i n d i v i d u a l s .
The p a t i e n t  was e xa mi ne d  u n d e r  c h l o r o f o r m ,  and b o u g i e s  
p a s s e d  w i t h o u t  d i f f i c u l t y .  He -./as o e s o p h a g o s c o p 9 d 
and no s i g n s  o f  p a t h o l o g i c a l  s t r i c t u r e  were  s e e n ,  the  
o e s o p h a g o s c o p e  p a s s i n g  i n t o  t he  s to mac h  w i t h  e a s e .
A d i a g n o s i s  o f  spasm was  made and t he  p a t i e n t  v n s  
t r e a t e d  f o r  n e u r o s i s .
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( b )  I n f l a m m a t i o n *  I m m e d i a t e l y  a f t e r  s w a l l o w i n g  
a s t r o n g  a c i d  one g e t s  s p a s m o d i c  s t r i c t u r e  o f  the
¡ o e s o p h a g u s ,  and t h i s  l a t e r  g o e s  on to  o r g a n i c  and 
permanent  s t r i c t u r e .  In such  c a s e s  t h e  a d m i n i s t r a t i o n  
o f  b i s m u t h  e m u l s i o n  may a c t  a s  a s e d a t i v e ,  and r e l i e v e  
the  spasm b u t ,  o f  c o u r s e ,  m e r e l y  t e m p o r a r i l y .
( c )  F o r e i g n  b o d y .  A f o r e i g n  b o d y  i s  g r i p p e d  by 
spasm w h i c h  may p e r s i s t ,  and c a u s e  o b s t r u c t i o n  u n t i l  
t h e  bpdy i s  d i s l o d g e d .  Tbe i r r i t a t i o n  o f  a f o r e i g n  
bo d y  may c a u s e  a spasm in a h i g h e r  s i t u a t i o n .
2.  C i c a t r i c i a l  s t r i c t u r e .
T h i s  f o l l o w s  the  s w a l l o w i n g  o f  s t r o n g  a c i d  o r
a l k a l i e s ,  o r  t u b e r c u l o u s  o r  s y p h i l i t i c  u l c e r s .  At
f i r s t  the  s t r i c t u r e  i s  a s p a s m o d i c  o n e ,  b u t  l a t e r  
f i b r o u s .  The b i s m u t h  m e a l  a t  f i r s t  i s  o n l y  d e l a y e d  
i n  i t s  t r a n s i t ,  b u t  a s  the  s t r i c t u r e  c o n t r a c t s  i t  
i s  h e l d  up more  d e f i n i t e l y ,  and f i n a l l y  t he  e m u l s i o n  
may n o t  p a s s  a t  a l l .  Such a c a s e  a s  t h i s  « a s  a d m i t t e d
i n  Se pt e mb er  1911 J .  B.  m a l e  - a e t  •*. • c«,.,.
He had u n f o r t u n a t e l y  s w a l l o w e d  a c o n s i d e r a b l e  amount  
o f  h y d r o c h l o r i c  a c i d .  At f i r s t ,  t h e r e  was s p a s m o d i c  
s t r i c t u r e ,  and he  c o u l d  s w a l l o w  the  e m u l s i o n  w i t h  
d i f f i c u l t y ;  l a t e r  or: ,  however  tr.e s t r i c t u r e  became so
t i g h t  t h a t  the e m u l s i o n  was  c o m p l e t e l y  h e l d  u p ,  and 
b o u g i e s  c o u l d  n o t  be  p a s s e d .
He was o p e r a t e d  on in  Novemher  and a t t e m p t s  w e re  made 
d i l a t e  the  s t r i c t u r e  f r o m  b e l o w  hut  t h i s  was  f o u n d  t o  
be i m p o s s i b l e .  He had a g a s t r o s t o m y  p e r f o r m e d  b a t  
e v e n t u a l l y  succumbed
See b a s e  Ho l .  P l a t e  *To 1 .
3 .  F o r e i g n  o d i e s .
T h e se  a r e  u s u a l l y  s wa l l o w e d  by  c h i l d r e n ,  and c o n s i s t  
o f  m e t a l l i c  c o i n s ,  o r  t o y s ,  w h i c h  c a n  b e  e a s i l y  seen  
on the  f l u o r e s c e n t  s c r e e n .  Hy l a s t  c a s e  o f  t h i s  s o r t  
was  a boy  who had s w a l l o w e d  a n a i l .  T h i s  was h e l d  
up f o r  some t ime  l ow  down i n  the o e s o p h a g u s  -  
a p p a r e n t l y  a s  a r e s u l t  o f  spasm,  b u t  e v e n t u a l l y  I saw 
i t  i n  the  s to ma c h .  He p a s s e d  the  n a i l  two d a y s  l a t e r  
Hr J o r d o n  ( 8. ) d e s c r i b e s  an i n t e r e s t i n g  cu.se o f  a Lady 
a ge  4 8 ,  who had b e e n  p e r f e c t l y  w e l l  u n t i l  t h r e e  mo nt hs  
b e f o r e  c o n s u l t i n g  him,  when she begun to  v o m i t  a f t e r  
f o o d .  The v o m i t i n g  became more  f r e q u e n t ,  and mo r e  
c o p i o u s ,  u n t i l  she v o m i t e d  a l l  h e r  f o o d ,  and b e g a n  t o  
l o s e  w e i g h t  r a p i d l y .  She was  d i a g n o s e d  t o  have  
p y l o r i c  o b s t r u c t i o n ,  a l m o s t  c e r t a i n l y  due to  a 
C u r a r e  inoma, o f  the  p y l o r u s .  She was g i v e n  a g l a s s  o f  
b i s m u t h  e m u l s i o n  to  d r i n k ,  and the  O p e r a t o r  was
s u r p r i s e d  t o  s ee  i t  b e g a n  to  c o l l e c t  a t  the  b o t t o m  o f  
t he  o e s o p h a g u s  and c o n t i n u e d  t o  mount  h i g h e r  and 
h i g h e r  up t he  g r e a t l y  d i l a t e d  o e s o p h a g u s ,  w h i l e  o n l y  
a v e r y  t h i n  s t r e a m  r an  t h r o u g h  the c a r d i a c  o r i f i c e  and 
e n t e r e d  t h e  s t o m a c h ,  w h i c h  was  n o r m a l .  Mo s t  o f  the  
e m u l s i o n  was  v o m i t e d  a f ew m i n u t e s  l a t e r .  A b o u g i e  wu. 
t h e n  p a s s e d ,  and o b s t r u c t i o n  was f e l t  a t  the  c a r d i a c  
o r i f i c e ;  b u t  on a p p l y i n g  a l i t t l e  p r e s s u r e  t h e  oh s t r u e  
y i e l d e d ,  and the  b o u g i e  e n t e r e d  the  s t o ma c h  w i t h  e a s e .  
T h e r e u p o n  the  p a t i e n t  made a c o m p l e t e  r e c o v e r y ,  a 
t h i c k i s h  e m u l s i o n  p a s s i n g  t h r o u g h  r e a d i l y  two d a y s  
l a t e r  t ho ug h  t h e r e  was  s t i l l  some i n d i c a t i o n  o f  
d i l a t a t i o n  o f  t he  o e s o p h a g u s  f o r  a d a y  o r  t wo .
The c a u s e  o f  o b s t r u c t i o n  h e r e  m i g h t  have  b e e n  spasm ; 
b u t  Hr J o r d o n  t h i n k s  i t  was  n o t ,  a s  t h e  p a t i e n t  was 
a v e r y  s e n s i b l e  woman, and showed no  s i g n s  o f  n e u r o s i s  
he a s c r i b e #  i t  a s  due  t o  t he  i m p a c t i o n  o f  some f o r e i g r  
b o d y ,  a plum s t o n e  o r  a t o u g h  p i e c e  o f  s i n e w , w h i c h  
was  d i s p l a c e d  hy the  b o u g i e .  The p a t i e n t  had no 
r ec u  r r e n c e .
Hr T h u r s t o n  H o l l a n d  ( . )  d e s c r i b e s  a c a s e  w h e r e  a woman 
was  s a i d  t o  have s w a l l o w e d  a p o r t i o n  o f  a v u l c a n i t e  
t o o t h  p l a t e  two m o n th s  b e f o r e ,  and t he  s y mp t o n s  she 
p r e s e n t e d  were l u n g  s y m pt o ns ,  and / e r e  t h o u g h t  to be 
due  to  p . o t h i s i s .  0 .. the  s c r e e n  i n  the  s e m i l a t e r a l  
p o s i t i o n ,  a t  a b o u t  t he  l e v e l  o f  the  s i x t h  d o r s a l
i o n
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v e r t e b r a ,  c o u l d  b e  p l a i n l y  seen  a f o r e i g n  b o d y .
3 i smuth emu 1 s i o n  waa s e e n  t.o go r i . ;ht down t b e  
o e s o p h a g u s ,  and to  i m p i n g e  o n ,  and be p a r t i a l l y  
o b s t r u c t e d  by  t he  f o r e i g n  b o d y .  A l t h o u g h  t h e  p l a t e  
was  s u c c e s s f u l l y  r e m o v e d ,  t he  p a t i e n t  d i e d  o f  s e p t i c  
b r o n c h i t i s ,  and a t  the  p o s t - m o r t e m  e x a m i n a t i o n  i t  was  
f o u n d  t h a t  the p l a t e  had u l c e r a t e d  r i g h t  t h r o u g h  t he  
o e s o p h a g u s  and i n t o  the  l e f t  b r o n c h u s .
In a d d i t i o n  t o  such, c a s e s  s t h e s e ,  i t  f o l l o w s  t h a t  
f o r e i g n  b o d i e s  i m p a c t e d  in  t h e  o e s o p h a g u s  w h i c h  a r e  
t r a n s l u c e n t  t o  t h e  X r a y s ,  can be  made o pa qu e  by 
b i s mu t h  m u c i l a g e  w h i c h  would  s t i c k  on t o  t h e n  when i t  
i was s w a l l o w e d .
4 . Oe s o p h a g e a  1 p_i 1 e_s.
Dr  J o r d o n  d e s c r i b e s  t h i s  a s  a f o r m  o f  o b s t r u c t i o n  
o c c u r r i n g  a t  the  l o w e r  end o f  t he  o e s o p h a g u s .  Ha say  
t h a t  t h i s  f o r m  o f  o b s t r u c t i o n  w i l l  a l l o w  a b o u g i e  t o  
p a s s  t h r o u g h  w i t h o u t  any r e s i s t a n c e ,  w h e r e a s  an 
e m u l s i o n ,  and s t i l l  more  a c a p s u l e  o r  a s o l i d  me a l  
w i l l  be h e l d  u p ,  and o n l y  p a s s e d  t h r o u g h  in  a t h i n  
s t r e a m  and a t  a s l ow  r a t e .  Dr  H e r t z  d o u b t s  w h e t h e r  
such  .x c o n d i t i o n  c o u l d  g i v e  r i s e  t o  o b s t r u c t i o n  and 
he a r g u e s ,  I t h i n k  r e a s o n a b l y ,  t h a t  a b o l u s  o f  f o o d  
would  o b l i t e r a t e  such an o b s t r u c t i o n .  Dr J o r d o n  
s u g g e s t s  t h a t  a c . p s a l e , o r  b o l u s  o f  f o o d  m i g h t  r e s t
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oa a bunch  o f  d i l a t e d  v e i n s ,  and t he n  one  w o u l d  n a t u r a l 1 
r e t  an o b s t r u c t i o n  s i m u l a t e d .  In  o a s e t  o f  C i r r h o s i s  
o f  t h e  L i v e r  one  d o e s ,  o f  c o u r s e ,  have  a t t a c k s  o f  
v o m i t i n g ,  but  t h i s  i s  u s u a l l y  a s c r i b e d  t o  the  s tomach  
c o n d i t i o n ,  and n o t  t o  an o e s o p h a g e a l  o b s t r u c t i o n ,  
t ho ugh  s e v e r e  h a e m a t e m e s i s  may o c c u r  f r o m  r u p t u r e  o f  
t h e  v e i n s  a t  the  l o w e r  end o f  the  o e s o p h a g u s .
5 .  'Tow g r o w t h s  in  t h e  w a l l  o f  t h e  O e s o p h a g u s .
a .  At  t h e  u p p e r  end . C a n c e r  o f  the  u p p e r  end 
i s  n o t  a s  common a s  t h a t  i n  the  m i d d l e , a n d  l o w e r  e n d .
The a p p e a r a n c e  o f  c a n c e r  i n  t he  u p p e r  end i s  c h a r a c t e r *  
i s t i c ,  and i t  l e a d s  t o  t he  f o r m a t i o n  o f  a p o u c h  which,  
i s  w e l l  d e m o n s t r a t e d  by t he  b i s m u t h .  From t he  b o t t o m  
o f  the  pouch,  a t h i n  s t r e a m  o f  b i s m u t h  emu I d  on may be 
seen  t r i c k l i n g -  t h r o u g h  t h e  s t r i c t u r e  and r u n n i n g  down 
t h e  e n t i r e  l e n g t h  o f  the  t u b e .  S ome t i me s  the  a c t u a l  
g r o w t h  may he seen  a t  the l o w e r  end o f  t h e  p o u c h .
b . At_ the m i d d l e .  'Tew g r o w t h s  h e r e  a r e  u s u a l l y
a t  the  l e v e l  o f  the  b i f u r c a t i o n  o f  t h e  t r a c h e a .  The 
b i s m u t h  i s  h e l d  up a b o v e  t he  s t r i c t u r e ,  and t he  t h i n  
t h r e a d  i s  s ee n  p a s s i n g  f r o m  the  s t r i c t u r e  do wnwar ds .  
Gr ow ths  h e r e  tend t o  g ro w  a l o n f t he  t u b e ,  and 
c o n s e q u e n t l y  the  o u t l i n e  o f  t he  b i s m u t h  shadow i s  an 
i r r e g u l a r  o n e .  G ro wt h s  h e r e  t end  t o  p e r f o r a t e ,  t h e  
b i s m u t h  e m u l s i o n  e n t e r i n g  t he  p o s t e r i o r  m e d i a s t i n u m
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o r  one o f  the  b r o n c h i ,  the b r o n c h u s  i n  s uch  a c a s e  . 
b e i n g  p e r f o r a t e d  s e c o n d a r i l y  f r o m  t he  p o s t e r i o r  
m e d i a s t i n u m .  J o r d o n f i ^ u o t e s  and i l l u s t r a t e s  a m o s t  
i n t e r e s t i n g  c a s e  -  v/hen the  p a t i e n t  dr .u ik  t he  e m u l s i o n  
i t  p a s s e d  down t o  the  a f î ' e c t e d  p a r t ;  h e r e  a t h i n  s t r e a m  
r a n  t h r o u g h  the  3 t r i e t u r e  ; a n o t h e r  s t r e a m ,  t h i n  and 
i r r e g u l a r  e n t e r e d  t he  b r o n c h u s  and f i n a l l y  t he  r o o t  o f  
t h e  l u n g  where  i t  c o l l e c t e d  i n  a s m a l l  p o o l  o r  b e g a n  
t o  r a d i a t e  a l o n g  t he  s m a l l  b r o n c h i o l e s .  The p a t i e n t  
t hen  be g an  t o  c o u g h  and b r o u g h t  up phl egm m i x ed  w i t h  
b i  smuth
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c . At the l o w e r  e n d . TTew g r o w t h s  i n  t h i s
s i t u a t i o n  a r e  u s u a l l y  squamous e p e t h e l i o m u ;  but  
Co lumnar  C a r c i no m a ’c an  o c c u r ,  and S c h a f f e r  h a s  d e m o n s t r  
a t e d  the  e x i s t e n c e  o l  c o l u m n a r  e p i t h e l i u m  in t he  l a s t  
i n c h  o f  t he  o e s o p h a g u s .  G l a n d u l a r  e n l a r g e m e n t  i s
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more common when the  g r o w t h  i s  an e p i t h e l i o m a  
o r i g i n a t i n g  i n  t h e  o e s o p h a g u s  i t s e l f .  The h i  smut h 
e m u l s i o n  i s  h e l d  up h e r e  r i g h t  a t  the  l o w e r  e n d ,  
and c o n s e q u e n t l y  one g e t s  the  w h o l e  o e s o p h a g u s  d i l a t e d  
and showi ng  ' a s  a  l o n g  d a r k  shadow.  In some o f  t h e s e  
c a s e o  t h e  g r o w t h  i s  an e x t e n s i o n  f r o m  t h e  s tomach  t o  
t h e  o e s o p h a g u s  and i n  such a c a s e  i t  may he p o s s i b l e  
t o  p a s s  a b o u g i e  i n t o  the  s t o m a c h ,  the  s o f t  g r o w t h  
b e i n g  p u s h e d  a s i d e  -  t h u s  one m i g h t  m i s s  t h e  f a c t  that  
t h e  g r o w t h  was  e x t e n d i n g ,  b u t  f o r  t he  e v i d e n c e  
a f f o r d e d  by a S c r e e n  e x a m i n a t i o n
See Case TTo ^ -  P l a t e  2 .  G . S .  -  m a l e  -  a e t  56 .
The d i a g n o s i s  b e t w e e n  m a l i g n a n t  and s i m p l e  s t r i c t u r e  
i s  i n  m o s t  c a s e s  v e r y  d o u b t f u l ,  and o ne  can o n l y  be 
s u r e  when the  g r o w t h  i s  so l a r g e  a s  to  t hr ow  a shadow 
the  s c r e e n  b e l o w  the  p o i n t  where  the  b i s m u t h  i s  he l d  
up .  - o r  a d i a g n o s i s ,  one  i s  d e p e n d e n t  on the h i s t o r y  
p r e v i o u s  and f a m i l y  -  the  r a t e  o f  g r o w t h ,  age  o f  the  
p a t i e n t ,  e v i d e n c e  o f  g l a n d u l a r  e n l a r g e m e n t .  One hope 
t h a t  some me tho d  w i l l  be a r r i v e d  a t  w he r eby  t he  g ro w th  
w i l l  he shown mo re  f r e q u e n t l y .  Tne Oe sop hag o s c o p e  i s  
c e r t a i n l y  a d i s t i n c t  a d v a n c e .
on
6 . Tumours  e t c  cau s i n ; p r e s a u r e  .
Tumours  o f  t he  m e d i a s t i n u m ,  l u n g s ,  p l e u r a ,  o r  g l a n d s  
a t  t h e  r o o t  o f  t h e  n e c k  may c a u s e  o b s t r u c t i o n  by 
p r e s s i n g  on t h e  o e s o p h a g u s .  Tne a p p e a r a n c e s  i n  t h e s e  
c a s e s  v a r y  and one  c a n n o t  g i v e  a f i x e d  d e s c r i p t i o n .
I have  had two v e r y  t y p i c a l  c a s e - '  o f  p r e s a t  r e  f rom 
e n l a r g e d  t u b e r c u l o u s  g l a n d s
( 1 ) S.  M- -  ma l e  -  a e t  2 -  i n  t h i s  c a s e
the d i a g n o s i s  was  v e r y  d o u b t f u l  i t  b e i n g  t h o u g h t  
p o s s i b l e  that  t he  c a s e  was o n e  o f  C o n g e n i t a l  P y l o r i c  
O b s t r u c t i o n .  H o w e v e r ,  t h e r e  w o re  e n l a r g e d  t u b e r c u l a r  
g l a n d s  in  t he  n e c k ,  and on e x a m i n a t i o n  w i t h  t h e  7. r a y s  
and b i s m u t h  me al  one  f o u nd  a d i s t i n c t  o b s t r u c t i o n  
a b o v e  t h e  p o s i t i o n  o f  the b i f u r c a t i o n  o f  t h e  t r a c h e a .  
The c h i l d  c o u l d  ; ius t  s w a l l o w  m i l k  and f l u i d  f o o d s
and a f t e r  a  s t a y  o f  t h r e e  months  in  t he  H o s p i t a l  was  
d i s c h a r g e d  p r a c t i c a l l y  i n  s t a t u o  quo
( 2 )  G . R . -  ma l e  -  a e t  43 -  T h i s  man came
to  t he  O u t - P a t i e n t  D epa rt me nt  c o m p l a i n i n g  o f  d i f f i c u l t
i n  s w a l l o w i n g  and h o a r s e n e s s  o f  v o i c e  and c o u g h . I t
w-.s t h o u g h t  t o  be a c a s e  o f  A n e u r i s m  ot  t h e  A o r t a ,  but  
X r a y  e x a m i n a t i o n  s l o w e d  no i n c r e a s e  o f  shadow i n  t h e  
A o r t a .  He was  a d m i t t e d  t o  my Ward.  He had some s i ,
o i  e a r l y  t u b e r c l e  i n  b o t h  a p i c e s .  H i s  c o n d i t i o n  
p r o p r e s s e d ,  and he d e v e l o p e d  p a r a l y s i s  o f  h i s  l e f t  
v o c a i .  c o r d ,  s t i l l  more  d i f f i c u l t y  ir. s w a l l o w i n g ,  and
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l o s t  w e i g h t . E n l a r g e d  g l a n d s  we re  t h o u g h t  o f ,  and
he v/as g i v e n  a b i s m u t h  m e a l ,  and a t  t he  b i f u r c a t i o n  
o f  t he  t r a c h e a  the  re was  a marhod d e l a y  in  t h e  downward 
c o u r s e  o f  the e m u l s i o n .  One t h o u g h t  t he  e n l a r g e m e n t  
01 g l a n d s  m i g h t  be s p e c i f i c » t u b e r c u l o u  s ,  o r  m a l i g n a n t .  
T-[a Vao g i v e n  i n c r e a s i n g  d o s e s  o f  P o t .  l e d .  b u t  w i t h  
no i m p r o v e m e n t .  Tie e v e n t u a l l y  d i e d ,  and a t  t he  a u t o p o s  
a t  the r o o t  o f  t h e  n e c k  a mass  o f  c a s e o u s  g l a n d s  was 
f o u n d .  There  w e r e  a l s o  e n l a r g e d  b r o n c h i a l  g l a n d s ,  and 
t u b e r c u l o u s  b r o n c h o  -  p ne umo ni a  in  the  l u n g s .  I
v e n t u r e  to  s u g g e s t ,  t h a t  hut l o r  t h e  h e l p  o f  t h e  X ra ;  
in e x c l u d i n g  A n e u r i s m  and s u g g e s t i n g  p r e s s u r e  f r o m  some 
o t h e r  c a u s e  no d i a g n o s i s  hut  t h a t  o f  a n e u r i s m  w ou ld  
have  b e e n  made i n  t h i s  c a s e  p r e v i o u s  t o  the  po s t - m o r t e  
e x a m i n a t i o n .
n
7 . An eur i sm
In a c a s e  o f  o e s o p h a g e a l  o b s t r u c t i o n  a n e u r i s m  a s  a 
c a u s e  must  a l w a y s  be e x c l u d e d  b e f o r e  p a s s i m .  b o u g i e s  
o r  ar; oe  sophago  s c o p e . Rut i t  i s  r a r e  f o r  a n e u r i s m  to  
he so o b s t r u c t i n g  t he  o e s o p h a g u s  as  t o  c a u s e  s e r i o u s  
d i f f i c u l t ; ,  in  s w a l l o w i n g .  A l a r g e  A n e u r i s m  o f  t he  Ar c h  
may be p r e s e n t  and t h e r e  may be no  o b s t r u c t i o n  to  a 
b i s m u t h  m e a l .
Two k i n d s  c l  a n e u r i s m  o f  t h e  D e s c e n d i n g  A o r t a  may bo
( 1 )  A g e n e r a l  a t h e r o m a t o u s  d i l a t i o n ,  i n  t h e s e  c a s e s  
a b i s m u t h  e m u l s i o n  s p r e a d s  i t s e l f  o u t  i n t o  a v i d e  band 
o f  r i v u l e t s  w h i c h  d e s c e n d  i n  s l o w  t o r t u o u s  c o u r s e s  
b e t w e e n  the  d i l a t e d  a o r t a  and the s p i n e .  The o e s o p h a g u s  
i s  e v i d e n t l y  f l a t t e n e d  o u t  b e t w e e n  the  two u n y i e l d i n g  
s t r u c t u r e s  -  t he  a t h e r o m a t o u s  d i l a t e d  a o r t a  and the 
s p i n e .  An A o r t a  o f  t h i s  k i n d  when removed  a f t e r  
d e a t h  and examined  by the X r a y ,  shows numer ous  
a t h e r o m a t o u s  p a t c h e s .
(w) The s eco n d  f o r m  i s  t h a t  o f  a s a c c u l a r  a n e u r i s m  
o f  t he  d e s c e n d i n g  t h o r a c i c  a c r t a .  The s a c c u l e  i s  seer  
in  t he  o b l i q u e  v i e w  a s  a r o u n d e d  shadow in t h e  p o s t e r i o r  
. m e d i a s t i n a l  c l e a r  s p a c e , d i s p l a c i n «  t h e  h e a r t  f o r w a r d  
and the a o r t  i c  a r c h  w i t h  i  t .
See c a s e  W. p .  -  m a l e  -  a e t  4 ? .  Ho
O e s o p h a g e a l  p o u c h .
T h i s  - v e i l  r e c o g n i z e d  c o n d i t i o n  i s  v e r y  o f t e n  a d i f f i c u l t  
one  to  d i a g n o s e ,  and i n  i t s  f e a t u r e s  c l o s e l y  r e s e m b l e ,  
o e s o p h a g e a l  o b s t r u c t i o n ,  to w h i c h  a s  a m a t t e r  o f  f a c t ,  
i t  may g i v e  r i s e .  The h i s t o r y  01 s m a l l  f r a g m e n t s  o f  
unchanged  f o o d  b e i n g  r e g u r g i t a t e d  some hou r s  a f t e r  h a v i n  
been  s w a l l o w e d  i s  a l w a y s  s u s p i c i o u s  o :  t h i s  c o n d i t i o n .
An X ray  e x a m i n a t i o n  w i t h  b i s m u t h  e m u l s i o n  w i l l  o f t e n  
h e l p ,  o.nd the  a p p e a r a n c e  one  g e t s  i s  t h a t  u. s m a l l  p a r t  
o 1 t h e  b i s m u t h  s w a l l o w e d  r e m a i n s  in the  o e s o p h a g u s  Ion,
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a f t e r  t h é  r e s t  o f  t h e  n e u l  has  p u s s e d  on t o  t h e  s tomach  
An 7 r a y  p h o t o g r a p h  a l o n e  wo ul d  :; i v e  a p i c  t u r e  v e r y  
l i k e  t h a t  o h t a i n s d  i n  a c a s e  o f  t r u e  o e s u p h a g a a i  
o b s t r u c t i o n ,  su t ha t  one  o ug ht  t o  e xa mi n e  s uch  c a s e s ,  
and i n  f a u t  a i l  c a s e s ,  n o s t  c a r e f u i l y  w i t h  t h e  s c r e e n  
b e f o r e  t a k i n g  a R a d i o g r a p h .  A l s o  by g i v i n g  t h e  p a t i e n t  
a b i s m u t h  meul  and s u b s e q u e n t l y  p a s s i n .  a b o u g i e  a l e n ,  
the  o e s o p h u g u s ,  a p h o t o g r a p h  muy be  t a k e n  w h i c h  d é f i n i  
shows  the  p o s i t i o n  o f  the  p o u c h  i n  r e l a t i o n  t o  the  
oe  sophaj  u s .
— óc ~~
Qe s u ^ n ^ e a i  Atony  .
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TECHNIQUE OP GASTRIC EXAI,T I 'IATI ON .
When e x a m i n i n g  ca.se s o f  g a s t r i c  d i s e a s e  I hu^e b e e n
.
i n  t h e  h a b i t  o f  u s i n g  the m e t h od  o f  t he  D o u b l e  Bi smuth
lri u l  .
The p a t i e n t  was  g i v e n  h i s  f i r s t  b i s m u t h  m e a l  a t  9 a . m .  
on the  d ay  o f  e x a m i n a t i o n .  He had h i s  l a s t  b i h, me a l  
some t w e l v e  h o u r s  p r e v i o u  s l y  so t h a t  a t  une t i m e  o i  
a d m i n i s t r a t i o n  oi '  t he  f i r s t  b i s m u t h  m ea l  h i s  s t omac h 
o u ; .ht t o  have b e e n  e mp t y .  The meal  I g a v e  a s  a r u l e  
was  the  f o l l o w i n g  -
Bi  smu t h S u b - c a r h  o n a t e   o u n c e  s 2
A r r o w r o o t  g r u e l   --------- ------p i n t  1
I have  s o m e t i m e s  s u b s t i t u t e d  b r e a d  and m i l k  f o r  the  
a r r o w r o o t  g r u e l .  I t  i s  p e r h a p s  s u r p r i s i n g  t h a t  J ¿ t i l l  
u s e  the  C a r b o n a t e  in  s p i t e  o f  the O x y c h l o r i d e  b e i n g  
so much in  v o g u e .  H e r t z  ( .q. ) a r g u e . . ,  and p r o b a b l y  
r  i  gh 1 1 y , i o r  h i s  rgumen t s a r e  c e r t a i n l y  mo s u r e a s o n a  1  e 
t h a t  the  C a r b o n a t e  s h o u l d  n o t  be  u s e d  b u t  i n  i t s  p l a c e  
the  O x y c h l o r i d e  o f  B i s m u t h .  He s a y s  t h a t  the  s u b -  
c a r b o n a t e  o r  c a r b o n a t e  i s  c ha ng e d  by the  g a s t r i c  . i u i c e  
i n t o  the  o x y c h l o r i d e , and Carb on  D i o x i d e  i s  l i b e r a t e d  
He a d d s ,  t h a t  w i t h  the l a r g e  d o s e s  o i  B i s mut h  Bub — 
c a r b o n a t e  g i v e n  f o r  X ray i nv e  o t i  g a t  i o n , the  h y d r o c h l o r i  
a c i d  o i  the  g a s t r i c  , i u i c e  i s  a l m o s t  c o m p l e t e l y  
n e u t r a l i z e d ,  and a s  a r e s u l t  g a s t r i c  d i g e s t i o n  i s  
p r e v e n t e d ,  and t he  f u n c t i o n s  o f  t he  P y l o r u s  w h i c h  a r e  
l a r g e l y  c o n t r o l l e d  by the  h y d r o c h l o r i c  a c i d  a r e  u p s e t .
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I r: fie m a n y  and P r a n c e  the  S u b - n i t r a t e  i s  l a r g e l y  u s e d ,
and t h i s  u n d e r g o e s  a c hang e  i n  the  s t o ma c h  s i m i l a r  to
t h a t  o f  t he  C a r b o n a t e , b u t  N i t r i c  a c i d  i s  s e t  f r e e
i n s t e a d  o f  Carbon  D i o x i d e ,  and hence  t h e r e  i s  no
d i m i n u t i o n  oi'  a c i d  i n  the  s t o m a c h ,  and the  f u n c t i o n s
o f  t he  g a s t r i c  j u i c e  o u g h t  n o t  t o  he i n t e r f e r e d  w i t h .
wu t c a s e s  o f  p o i s o n i n g  have  b e e n  r e p o r t e d  b o t h  in
Germany and A m e r i c a  when t he  S u b - n i t r a t e  has  b e e n
u s e d .  In A m e r i c a  E.G . F e c k  (i!)r. A l e x a n d e r , and/
D. L e w i n ,  b e s i d e s  many o t h e r s  have  r e p o r t e d  c a s e s  o f  
p o i s o n i n g  a s  a retu I t  o f  the  S u b - n i t r a t e .  The
p o i s o n i n g  may be  due t o  i m p u r i t i e s  i n  the  p r e p a r a t i o n  i 
o r  the  Hi t r i e  a c i d  f o rmed  i n  t he  s t o m a c h ,  may be  
r e d u c e d  in  t he  i n t e s t i n e s  w i t h  t he  f o r m a t i o n  o f  N i t r i t e  
and so p o i s o n i n g  wo ul d  be i n e v i t a b l e  i f  l a r g e  d o s e s  o f
t h e  S u b - n i t r a t e  w e re  u s e d .  H e r t z  u s e s  t he  O x y c h l o r i d e
'
w h i c h ,  he m a i n t a i n s ,  d o e s  n o t  d i s t u r b  g a s t r i c  d i g e s t i o n  
i t  can  be g i v e n  in  l a r g e  d o s e s  w i t h o u t  f e a r  o f  p o i s o n i  
and t he  d r u g  i s  t a s t e l e s s .  In p a s s i n g ,  I m i g h t  m e n t i o n  
t h a t  Bi smuth H a l t s  do n o t  i n f l u e n c e  t he  Ho t o r  A c t i v i t y  
o f  t he  Stomach m e c h a n i c a l l y .
I h a v e ,  h o w e v e r ,  u s e d  the  S u b - c a r b o n a t e , and i n  d e f e n c  
o f  t h i s  drug  I may say i t  has  b e e n  u s e d  l a r g e l y  i n  
A m e r i c a ,  t he  C o n t i n e n t  and t h i s  C o u n t r y ,  and t h e  r e s u l t  
o f  e x a m i n a t i o n  w i t h  t h i s  d r u g  h o e  n o t  b e e n  a t  v a r i a n c e  
w i t h  the  r e s u l t s  o f  e x a m i n a t i o n  w i t h  t he  O x y c h l o r i d e .
I n  t h e o r y  one  i s  bound t o  a g r e e  w i t h  H e r t z ' s  c o n t e n t i o n s  
b u t  he s u r e l y  wou l d  n o t  a r g u e  t h a t  a i l  t he  work and 
r e s  I t s  o b t a i n e d  w i t h  t h e  C a r b o n a t e  a r e  v a l u i e s s .
The p a t i e n t  t he n  h a s  h i s  m e a l  a t  9 a . m .  At  3 p . m . ,  
some s i x  h o u r s  l a t e r ,  I exa:  i n e  him. t o  see t h e  r e s , I t s  
o f  t he  f i r s t  b i s m u t h  m e a l .  I have  him s t r i p p e d  to
the  P u b i s ,  and to  a c c o m p l i s h  t h i s  s a t i s f a c t o r i l y  I 
a l w a y s  hav e  my p a t i e n t s  in  p y j a m a s  and n o t  n i g h t  s h i r k s  
one  can f i x  a p a i r  o f  p y j a m a s  i n  p o s i t i o n  much more  
e a s i l y .
P o s i t i o n  o f  t he  p a t i e n t .  I p l a c e  him w i t h  h i s  b a c k
and h e e l s  t o u c h i n g  the t a b l e ;  I a d j u s t  t h e  t u b e  t o  t he  
r e q u i r e d  l e v e l ,  s w i t c h  o f f  a l l  l i g h t s ,  and s t a r t  the  
X r a y  c u r r e n t .  I u s e  the f l u o r e s c e n t  s c r e e n  f o r  
e x a m i n a t i o n  in a l l  c a s e s .  The s c r e e n  s h o u l d  be  p r e s s e d  
I f i r m l y  a g a i n s t  the  abdomen when e x a m i n i n g  the  s tomac h 
The o b s e r v a t i o n  o f  t he  p i c t u r e  on t he  s c r e e n  i s  f a r  more
i m p o r t a n t  than R o n t g e n o g r a p h y  i . e .  t h e  t a k i n , .  o f  a
'
p h o t o g r a p h .  The p h o t o g r a p h  r e v e a l s  o n l y  o ne  s i n g l e  
s h o r t  p has e  o f  the  f u n c t i o n a t i n g  s t o m a c h .  To o n e  who 
has  s t u d i e d  the c h a n g e s  in  the  g a s t r i c  o u t l i n e  d u r i n g  
p e r i s t a l s i s ,  i t  i s  c l e a r  t h a t  the  s i n g l e  p i c t u r e  i s  o f  
no e l e m e n t a l  v a l u e .  B i c r o e n t g e n o g r a p h y , o r  t h e  m o v i n g
X -ray p i c t u r e ,  w h i l e  a p p r o x i m a t i n g  t h e  f l u o r o s c o p i c  
v a l u e s ,  i s  t o o  e x p e n s i v e  t o  he p r a c t i c a l ,  and t he
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t e c h n i q u e  i s  e x h a u s t i n g ,  and l i a b l e  to  e x t r i n s i c  
e r r o r s .  A p h o t o g r a p h  i s  o n l y  n e c e s s a r y  f o r  e n s u r i n g  
a c o r r e  -t d i a g n o s i s  in  d o u b t f u l  c a s e s  and f o r  a 
permanent  r e c o r d  i n  t h e  a b s e n c e  o f  a t r a c i n g .  
C i n e m a t o g r a p h i c  and i n s t a n t a n e o u s  r a d i o g r a p h s  show 
more  d e t a i l  in the  R e g i o  P y l o r i c a  than can be  made out  
on t h e  s c r e e n .  Rad i o  g r a p h i n g  g a s t r i c  c a s e s  i s  an 
e x p e n s i v e  l u x u r y  and m o s t  u n n e c e s s a r y  a s  a r u l e .
1 s t  Bi smuth  m e a l .  T h i s  g i v e s  i n f o r m a t i o n  a s  to
I 1 ~
t he  m o t i l i t y  o f  the s t o m a c h ,  and  g a s t r i c  d i g e s t i o n .  
The a v e r a g e  t ime  r e q u i r e d  f o r  the  s t o m a c h  to  empty  
i t s e l f  i s  f ro m 2 t o  4 h o u r s .  At  the  end o f  6 h o u r s  
t h e r e  o ug ht  t o  be no b i s m u t h  r e m a i n i n g  in  the s t o m a c h ,  
h u t ,  a s  the  b i s m u t h  f a l l s  to  t h e  m o s t  d e p e n d e n t  p a r t  
o f  t h e  s t o mac h ,  some o f  i t  i s  bound t o  a d h e r e  t o  the  
m u c o us  w a l l s  o f  t he  s t omac h l o n g  a f t e r  the  f o o d  h a s  
I p a s s e d  i n t o  the i n t e s t i n e s ,  but  the  shadows  t h ro wn  by 
such s m a l l  t r a c e s  o f  b i s mu t h  a r e  q u i t e  n e g l i g i b l e ,  
and a r e  o v e r l o o k e d  by an e x p e r i e n c e d  R a d i o g r a p h e r .
^nd Bismuth m e a l . T h i s  m e a l  has  the  same c om po ­
s i t i o n  a s  the  f i r s t  and i s  a d m i n i s t e r e d  some 6 h o u r s  
a f t e r  the  f i r s t  o n e .  I g i v e  t he  p a t i e n t  t he  mug to  
h o i d , and s w i t c h  o f f  the  l i g h t s ,  and t h e n  d i r e c t  him 
t o  t ake  a f e w  m o u t h f u l s  o f  t h e  m i x t u r e ,  and I f o l l o w  
the  p r o g r e s s  o f  t h e  f o o d  f ro m t h e  o e s o p h a g u s  t i l l  i t
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r e a c h e s  the  l o w e s t  p a r t  o f  t h e  s t o i a a e h . Th i  snuy t ake  
a lev;  s e c o n d s  o r  s e v e r a l  m i n u t e s .  I t  i s  e a s y  to  sea 
t h e  f o o d  e n t e r i n '  the  s t o m a c h ,  c r o s s  t he  i n n e r  s i d e
o f  the  " M u g e n b l a s e "  and e n t e r  a t  i t s  l o v e r  b o r d e r .
.
P a v i n h> made my d e d u c t i o n s  f rom t he  manner  in  w h i c h  t h e  
f o o d  d e s c e n d s ,  the  p a t i e n t  t a k e s  a s  much o f  t h e  m e a l  
a s  i s  n e c e s s a r y  in the p a r t i c u l a r  c a s e .
The s e c o n d  meal  ¡ r i v e s  one  i n f o r m a t i o n  a s  t o  t h e  s i z e ,  
s h a p e ,  p o s i t i o n ,  t o n e ,  and p e r i s t a l s i s  o f  t he  s t o m a c h «  
The s i z e  and. p o s i t i o n  o f  the  s tomac h a r e  m o s t  s a t i s ­
f a c t o r i l y  exa mi ne d  './nan t h e  p a t i e n t  i s  in t h e  v e r t i c a l  
p o s i t i o n ,  a s  i n  the  h o r i z o n t a l  p o s i t i o n  the g r e a t e r  
c u r v a t u r e  i s  n o t  c l e a r l y  d e f i n e d ,  the  bismuth,  s a l t  
t e n d i n g  to  g r a v i t a t e  to  t he m o s t  d e p e n d e n t  p a r t  o f  the  
s t o m a c h .  In tne h o r i z o n t a l  p o s i t i o n ,  the  m o s t  
d e p e n d e n t  p a r t  i s  the  f u n d u s ,  and H e r t z  r i g h t l y  
m a i n t a i n s ,  t h a t  i f  we e xa mi ne  the  s to ma c h  by t h e  X ra;» 
in  the h o r i z o n t a l  p o s i t  i o n ,  o u r  r e s u l t s  a r e  no b e t t e r  
than i f  re used the o x d e r  method  o f  p e r c u s s i o n  a f t e r  
i n t r o d u c i n g  a i r  o r  c a r b o n  d i o x i d e .  An a d d i t i o n a l  
r e a s o n  f o r  e x a m i n i n g  in the  v e r t i c a l  p o s i t i o n  i s  t h a t  
the  s tomach i s  c a l l e d  upon t o  do i t s  . .or ' :  i n  t he  v s r t i  
p o s i t i o n .  And y e t  as  S t u d e n t s  re were  in  the  h a b i t  o f  
p e r c u s s i n g  t he  s tomach  when t h e  p a t i e n t  v  s l y i n g  down 
and -ere q u i t e  i g n o r a n t  o f  the c h a n g e s  in  shape and 
p o s i t i o n  o f  the o r g a n  when the p a t i e n t  moved i n t o  a 
v e r t i c a l  p o s i t i o n .  P e r c u s s i o n  was v a l u a b l e ,  but
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m a i n l y  f o r  the  r e a s o n  t h a t  o ^e  c o u l d  d e t e r m i n e  the  po s i -  
t i o n  o f  t h e  f u n d u s  o f  t h e  s t o ma c h .
(a) h r  W i l l i a m  R u s s e l l  o f  E d i n b u r g h ,  h a s  d e v e l o p e d  a 
m e t h o d  termed S u c c e s s i o n .  I t  i s  o n l y  a p p l i c a b l e  
i f  t h e r e  a r e  a i r  and s e m i - f l u i d  c o n t e n t s  i n  t he  
s t o m a c h .  He s a y s ,  by means o l  the  S u c c u s s i o n  wave he  
can d e t e r m i n e  a b s o l u t e l y  the  l o v e r ,  and r i g h t  b o r d e r ,  
a s  w e l l  a s  t he  f u n d u s  o f  the  o r g a n .  In the ha nd s  
o f  t h o s e  who can c a r r y  o u t  h i s  m e t h o d ,  i t  wou l d  a p p e a r  
to  he v a l u a b l e .
The l a nd ma r k s  n e c e s s a r y  f o r  mak i ng  a s c r e e n
e x a m i n a t i o n  a r e  ( 1 )  t h e  E n s i i ' o r a  and t he  l o w e r  c o s t a l
m a r g i n s  ( 2 ) t h e  U m b i l i c u s  and (.3) t he  I l i a c  C r e s t s .
The U m b i l i c u s ,  c o n t r a r y  to  e x p e c t a t i o n s  a p p e a r s  t o  be
*
a f a i r l y  w e l l  f i x e d  p o i n t ,  e x c e p t  in  p e o p l e  w i t h  l a t  
and p e n d u l o u s  abdomens ;  b u t  i n  t h i s  c o n n e c t i o n ,  I m i gh t  
r e f e r  t o  a p a p e r  by F a r . l o r y  F .  J o h n s o n  ( .is.) i n  w h i c h  
s he  p o i n t s  o u t ,  t h a t  the ' -e  i s  marked i n d i v i d u a l  
v a r i a t i o n  in  t he  p o s i t i o n  o f  the  U m b u l i c u s .  She 
e x a mi n e d  1000  s t u d e n t s  o f  b o t h  s e x e s  and c o n c l u d e s  -
1 .  That  the U n b u l i c u s  i s  s i t u a t e d  a p p r o x i m a t e l y  tv/oj- 
t h i r d s  o f  the  d i s t a n c e  f r o m  the  s u p r a - s t e r n a l  n o t c h  
t o  the  p u p l c  e r e  o l, .
2 .  That  t h i s  d i s t a n c e  v a r i e s  f ro m more  than t h r e e -  
q u a r t e r s  t o  l e s s  t h a n  t w o - t h i r d  s .
3 .  That  when s t a n d i n g  the  U m b i l i c u s  i s  l o w e r  than 
’when l y i n g  d o wn , a d i f f e r e n c e  more  n a r k e d  i n  women than
-  -i o -
i n  men.
n u t  l o r  a l l  p r a c t i c a l  p u r p o s e s  t he  U m b i l i c u s  a s  a lanc lnur  
i s  s a t i s f a c t o r y ,  and i s  c o n s i d e r e d  s u ch  by most  
R a d i o g r a p h e r s .
In v i e w  o f  t he  u n r e l i a b i l i t y  o f  t he  u m b i l i c a l  l andmark  
A l a n  TTewton '(.«♦, ) o f  M e l b o u r n e  U n i v e r s i t y  e m p l o y e  
m e t a l  l rame w h i c h  s e r v e s  t o  d e l i m i t  t h e  abdomen a c c u r a t e !  
by A d d i s o n * s  m e t h o d . H i s  f i n d i n g s  h o w e v e r ,  do not  
[ d i f f e r  v e r y  much f r o m  t h o s e  who u s e  t h e  u m b i l i c i  
t h e i r  ± an dna  rk  .
, 04. O  >.X v.»
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The Normal  S t o m a c h .
At the  v a r y  o u t s e t  o f  (Jo . ¿ t r i e  R a d i o s c o p y  one  i s  
f a c e d  wi .th an immense d i f f i c u l t y  i . e .  what  i s  t he  
n o r m a l  s t o ma c h .  The p o s i t i o n  and a x i s  o l  the  
s tomach  have  be e n  the  s u b j e c t  o f  much m i s a p p r e h e n s i o n  
and u 13 c a u e o i  t n 1  ̂ ^i^ ¿x •-* the  i u.o t o. ,a t tii
p o s i t i o n  01 the  s to mac h  nns  s t u d i e d  a f t e r  d e a t h , when 
the  d i a p h r a {jm was  i n  a p o s i t i o n  o f  c o m p l e t e  e x p i r a t i o n  
and the  a b d o m i n a l  w a l l  was  e i t h e r  r e m o v e d ,  o r  c e r t a i n !  
c o m p l e t e l y  r e l a x e d ,  and in  a d d i t i o n ,  t he  s to ma c h  i t s e l  
was  i n  a p o s i t i o n  o f  p a r a l y t i c  d i l a t a t i o n ,  and s uch  v i  
a t t r i b u t e s  o f  the  l i v i n g  w o r k i n g  o r g a n  a s  t o n i c  a c t i o n  
and p e r i s t a l s i s  w e re  a b s e n t .  In a d d i t i o n  t h e r e  Was 
t he  e f f e c t  o f  p o s t - m o r t e m  s o f t e n i n g  and p r e s s u r e .
11'any d e s c r i p t i o n s  o i  t he  n o r m al  s t om a c h  have b e e n  g i v e  
H o l z k n e c h t  d e s c r i b e s  i t  a s  b e i n g  s h ap ed  l i k e  a c o w ' o  
h o r n ,  the  p y l o r u s  b e i n g  i t s  l o w e s t  p o i n t .  T o s t  
a u t h o r i t i e s  a g r e e  t h a t  i t  i s  r o u g h l y  J s h a p e d ,  b u t  
i t  i s  v e r y  r a r e  i n d e e d  t o  f i n d  t he  p y l o r u s  a s  the  l o w o  
p o i n t ,  t h o ug h  i n  women ( p o s s i b l y  u s  a r e s u l t  01 t i g h t  
l a c i n K) one  f i n d s  i t  more  o f t e n  t h a t  i n  men and c h i l d r  
The l o w e s t  p o i n t  i s  more  o f t e n  id- i n c h e s  f r o m  the  p y l o  
than a u t u a  1  l y  a u c h e p y l o r u s  i t s e l f  . The P un d u s i s  
p ' 1 i i  j. 0 x m and l i e s  oOriea^h . I s  i  e 1 0 dome o i  the  d i  up h r  a 
and a l w a y s  c o n t a i n s  g a s .  The C a r d i a c  o r i f i c e  i s  j u s t  
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bo a y  i -  o l  n t i u : l y  u n i f o r m  w i d t h ,  and i s  s i t u a t e d  
e n t i r e l y  t o  t he  l e f t  o f  t h e  m i d d l e  l i n e ,  and e v e n  t he  
p y l o r u s  d o e s  n o t  c r o s s  t o  t he  r i g h t  s i d e  e x c e p t  a f t e r  
a f u l l  m e a l .
The body o f  t he  s to mac h  i s  e i t h e r  v e r t i c a l  o r  p a s s e s  
v e r y  l i t t l e  t o  the  r i g h t , and i s  s e p a r a t e d  f r o m  the 
p y l o r i c  p a r t  b}  t he  i n c i s u r a  A n g u l a r i s  o f  H i s  on the  
l e s s e r  c u r v a t u r e .
The p y l o r i c  p a r t  o f  t h e  s t omac h c o n s i s t s  o f  t h e  p y l o r i c  
v e s t i b u l e ,  w h i c h  i s  d i r e c t e d  u p w a r d s  a s  i t  p a s s e s  to  
t he  r i g h t  o f  the  m i u d - e  l i n e ,  and the  p y l o r i c  c a n a l  
Jo tine s c o , w h i c h  i s  a b o u t  an i n c h  i n  l e n g t h ,  and p a s s e s  
b a c k w a r d s , u p w ar ds ,  and t o  t he  r i g h t , i t s  t e r m i n a t i o n  
p r o j e c t i n g  i n t o  t h e  Duodenum. As  a r e s u l t  o f  t h e  t o n i c  
c o n t r a c t i o n  o f  t h e  s p h i n c t e r  w h i c h  s u r r o u n d s  t h e  p y l o  
c a n a l ,  t he  l a t t e r  i s  n o r m a l l y  empty e v e n  when t h e  r e s t  
o f  t ne  s t omac h i s  f u l l .
"Many p e o p l e  c o n s i d e r  t h a t  t he  s to mac h  i s  p i e c e d  t r a n s  
v e r s e l y  a c r o s s  t he  abdomen;  but  t h i s  i s  an e r r o r  a s  t h e  
c a r d i a c  o r i f i c e  i s  d e e p l y  p l a c e d  j u s t  t o  t he  l e f t  o f  
t he  s p i n e ,  w h i l s t  t h e  p y l o r u s  i s  n e a r e r  t h e  a n t e r i o r  
a b d o m i n a l  w a l l ;  so t he  a x i s  i s  o b l i q u e l y  p l a c e d ,  and 
d i r e c t e d  f r o m  b e h i n d  and t o  the  l e f t  downwards ,  f o r w a r d  
and t o  the  r i g h t .  The s m a l l e r  c u r v a t u r e ,  and 
o r i l i c e s ,  a r e  n e a r l y  f i x e d ,  w . a i i s t  t he  f u n d u s  a .  J g r e a t
- 4 7 -
: ur ve  a r e  c a p a b l e  o f  t r e e  movement, .
T)r ’ raud wac ^aug ^o n  f o u n d  t h a t  t he  i n f a n t s  s tomach  v/ ... 
¡■•lobular in  f o r m ,  and. o c c .  . v ied  a p o s i t i o n  j u s t  b e l o w  
t h e  d i a p h r a g m .  A l m o s t  i n v a r i a b l y  a i r  was  p r e s e n t .  Ill 
some c a s e s ,  she f o u n d  a p a r t  o f  t h e  p y l o r i c  p o r t i o n  
l o w e r  than  t he  p y l o r u s  i t s e l f .  On g r o w i n g  o l d e r ,  t h e  
s t omac h e l o n g a t e s ,  and B a r c l a y  s a y s ,  s t o ma c hs  m o s t  
n e a r l y  r e s e m b l i n g  I l o l z k n e c t ' s  d e f i n i t i o n  a r e  f o u n d  i n  
y o u t h s  and men.  In g i r l s ,  a f t e r  p u b e r t y  e s p e c i a l l y ,  
the  s tomach  t e n d s  t o  b e a t o n i c ,  and t o  e x t e n d  w e l l  
b e 1 ow the  unbu1 i  cu s .
I n  the  v e r t i c a l  p o s i t i o n  the  g r e a t e r  c u r v a t u r e  a l m o s t
i n v a r i a b l y  r e a c h e s  b e l o w  t he  u m b i l i c u s ;  the  l o w e s t
«
p o i n t  o i  tne  o oomach can be 1  i  i  o e d s t o  1  i n c h e s  by 
v o l u n t a r y  c o n t r a c t i o n  o f  the  a b d o m i n a l  m u s c l e s ,  and i t  
c a n  be  c a us e d  t o  d r o p  by v o l u n t a r y  r e l a x a t i o n  o f  t h e s e  
mu .> c _l e s .
Normal  sto.ma.ch in v e r t i c a l  p o s i t i o n
I t  i s  i m p o r t a n t  to  c o mpa re  the s to mac h  in  t h e  v e r t i c a l
and i n  t i e  h o r i z o n t a l  p o s i t  i o n . In tne  s tand  ing 
p o s i t i o n  the  s to mac h  i s  w e l l  b e l o w  t he  u m b i l i c u s ,  and
I
g e n e r a l l y  s p e a k i n g  t n e  f o o d  i s  i n  the  l o w e r  p o r t i o n ,  
and g a s in  the  u p p e r .  In «ne f  t, i n < po s i w i o n , tne  
l o w e r  p a r t  01 t he  s tomach  r i s e s  to  the  l e v e l  s i ,  o r  
a b o v e  tne  u m b i l i c u s ,  t he  i ' ooa i s  s pr ead  o v e r  the  back  
01 the  o r ga n  g e n e r a l l y  and the  " M a g e n b l u s e "  i s  no 
! l o n g e r  v i s i b l e  a s  the  a i r  i s  op read  o u t  in f r o n t  o f  the  
f o o d . T h i s  shows the  f a l l a c y  o f  t r y i n g  t o  make o ut  
t he  p o s i t i o n  o r  the  s tomach  i n  t he  l y i ng ,  p o s i t i o n  
o n l y  .
I t  i s  r e a l l y  v e r y  q u e s t i o n a b l e  w h e t h e r  t h e r e  i s  a t r u e  
n o r m a l  sha^e f o r  the  s t om a c h ,  b u t  i t  i s  c e r t a i n  t h a t  
in t he  v e r t i c a l  o r  s t a n d i n g  p o s i t i o n  t he  s to mac h  i t s e l f  
i s  a l s o  n e a r l y  v e r t i c a l ,  and a l m o s t  o r  e n t i r e l y  t o  the  
l e ~ t  01 t h e  m i d d l e  l i n e  o f  the  b o d y .  I t  i s  a l s o  
c e r t a i n  t h a t  the p y l o r u s  i s  n o t  a f i x e d  p o i n t  e x c e p t  
p o s s i b l y ,  in  t he  a b s o l u t e l y  n o r m al  p o s i t i o n .
The work  o f  J o n n e s c o ,  E r i k  M u l l e r  and Cunningham on 
t he  Anatomy o i  tne p y l o r u s  i s  o f  g r e a t  i m p o r t a n c e .  They 
have  shown t h a t  t h e r e  i s  a d e f i n i t e  t u b u l a r  p o r t i o n  o f  
t h e  p y l o r i c  end a b o u t  3 c . m .  in  l e n g t h  whi ch  h i s  b e e n  
s a i l e d  by J o n n e s c o  t he  p y l o r i c  c a n a l .  I t  makes  a sharp 
a n i• -Lo wi th t ne  p j l o x i c  v e o t i b u i o ,  a s  i t  p a a s e s  *backwai jds 
and s l i g h t l y  upwards  and t o  the  r i g h t  i n  c o n t a c t  wi th 
t he  q u a d r a t e  l o b e  o f  tne l i v e r .  I t  i s  r e l a t i v e l y  l o n g  
i n  i n f a n t s ,  and in them i t s  s e p a r a t i o n  f r o m  t h e  p y l o r i c  
v e s t i b u l e  i s  s h a r p e r  than  in  A d u l t s .  I t s  t e r m i n a t i o n
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p r o j e c t s  i n t o  the duodenum,  p r o d u c i n g ,  » 3  Cumin; ;huxi  
s a y s ,  u. v e r y  s t r i k i n g  r e s e m b l a n c e  to the  j - o r t i o  v a g i n a l i  s 
o f  t he  c e r v i x  u t e r i .  'Roth the  c i r c u l a r  and the 
l o i i f ' 1 tudinu.1 m u s c u l a r  c o a t s  a r e  mucn t n i c k e r  i n  tne 
c a n a l  than i n  any o t h e r  p a r t  o f  t h e  s t o m a c h .  The 
c i  r c  u l a r  1 i  b r  e 0 a re d i S|.o .e d  i n  tne  t o  n.i o l  a s p h i n c t e r ,  
w h i c h  a t t a i n o  i t s  f n e a t e s t  deve i opmex i t  a t  t h e  d u o d e n o -  
p y l o r i c  j u n c t i o n ,  where  i t  i s  s e p a r a t e d  by a  d i s t i n c t  
c o n n e c t i v e  t i s s u e  septum f r o m  the  c i r c u l a r  c o a t  o f  the 
duodenum.  Onl y  a f ew o f  t he  more s u p e r f i c i a l  I on .  i t u r i n a l  
f i b r e s  a r e  c o n t i n u o u s  w i t h  t r o s e  o f  the  duodenum,  t he  
m a j o r i t y  1 0 r a i n ,  d i s t i n c t  f a s c i c u l i ,  w h i c h  p e n e t r a t e  
the  S u b s t a n c e  o f  t he  s p h i n c t e r ,  i n  w h i c h  some e n d ,  
w h i l s t  o t h e r s  r e a c h  t h e  s u b j a c e n t  submucou s t i s s u e .
C r o e d e l  ( 16.) s a y s  " o f  l a t e  y e a r s  t h e r e  has  b e e n  much 
d i s c u s s i o n  a s  t o  the  no r mal  f o r m  o f  a s to ma c h  f i l l e d  
w i t h  the  R a i d e r  m e a l .  R e i d e r  h i m s e l f  s a i d  t h a t  the
s tomach had trie f o r m  o f  a f i s h  n o o k .  H o i z k n e c h t  h as
m a i n t a i n e d  t h a t  the  more  r a r e  but  o n l y  n o r m a l  f o r m  
o f  s t o ma c h ,  i s  t h a t  o f  a c o w ' s  h o r n .  I m y s e l f ,  a f t e r  
bavins ;  examined  a number o f  p e r s o n s  w i t h  h e a l t h y  
s t o m a c h s ,  have f ound the R e i d e r  f o r m  to  be t he  n o r m al  
o n e ,  and f r o m  i t s  f u n c t i o n  have  termed i t  the  syphon 
f o r m .  I t  i s  t he  sypnon f o r a  which  p e r m i t s  mo s t  e a s i l y
the  l e t  tiny,  o f f  a t  w i n  o f  the p r o p e r l y  p r e p a r e d  f o o d
i n t o  t he  i n t e s t i n e s . "
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0 rod  e l  l u r t h e r  e m p h a s i s e s  t ne  i o l  Low i n . : p o i n t s  -  
R e n e u t h  the  d i a p h r a g m  one s e e s  trie "■ ra g e n b i a s e " . 11 i s  
c l e a r l y  marked by a h o r i z o n t a l  l i n e  a g a i n s t  t he  shadow
01 t h e  b i s m ut h  l o o d .  One can  cii s uinc  t l y  i o 11 O’./ che 
¡ c o u r s e  o i  the  g r e a t e r  and s m a l l e r  c u r v a t u r e s .  In i ^ s  
e n t i r e t y  t he  s tomac h has  the  i o r a  o f  a h o o k  a l m o s t  
¡ u n i f o r m  i n  b r e a d t h ;  one  s e e s  a l o n g  d e s c e n d i n g  p a r t , 
and a s h o r t e r  a s c e n d i n g  p a r t ;  t o w a r d s  the  duodenum tne  
s tomac h i s  bounded  by a sharp c l e a r  l i n e  -  the  p y l o r u s  
In the empt j  c o n d i t i o n  o n l y  tne  p e a r  shaped  u p p e r  t h i r  
o f  the s t omac h c o n t a i n s  g a s ,  trie r e s t  o f  the  o r g a n  
p a s s i n g  t o  the  p y l o r u s  in t h e  f o r m  o f  a c o l l a p s e d  t ube
w h i c h  c o r r e s p o n d s  i n  p o s i t i o n  t o  the  l e s s e r  c u r v a t u r e
.
t h e  f u l l  s t o m a c h
Empty s t o m a c h .
From what X have s a i d  a b o v e ,  i t  i s  e v i d e n t ,  t h a t  p e r c u  
o f  tne  s to mac h,  w h e t h e r  empty o r  i k i l ,  c an  o n l y  g i v e  
i n t o  r e l a t i o n  a s  t o  the a r e a  o c c u p i e d  by tne ga s  i t  c on  t 
land t h i s  b e a r s  no s o r t  o f  p r o p o r t i o n  t o  t he  s i z e  oi '  th 
o r g a n .  A l t h o u g h  i t  i s  p o s s i b l e  by means  o f
o f
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au s c u l t a t o r y  p e r c u  s s i o n  to  mark o u t  a v e r y  d e f i n i t e  
a r e a ,  'which was  f o r m e r l y  b e l i e v e d  t o  be t h a t  u o c u p i e d  
by the  s t o ma c h ,  t h e  X r a y s  have  p r o v e d  t h a t  i n  r e a l i t y  
i t  y i e l d s  an ev en l e s s  a c c u r a t e  r e p  re  sen  t a t  i  on o f  one 
s tomac h tnan  s i m p l e  p e r c u s s i o n  ( A r c h i v e s  o i  R o n t p e n  R«jy 
v o i ; XV t.rur.ib e r 4 p . 162 )
h r  A l a n  Nev/ton i n  tne A u s t r a l i a n  M e d i c a l  J o u r n a l  Aut;u at  
1 0 . 1912  [aj .)  w r i t e s  an i n t e r e s t i n g  and i n s t r u c t i v e  
j ^ a p e r .  He c a r r i e d  o u t  e x p e r i m e n t s  on 60 h e a l t h y  
i n d i v i d u a l s .  I n s t e a d  o f  t he  u s u a l  u m b i l i c a l  d i s c  he 
used  a m e t a l  i rame w h i c n  marked the  abdomen a c c u i r a t e l y  
by A d d i s o n ' s  m e t h o d .
A d d i s o n  c h o o s e s  f o u r  bony l a n d m a r k s  -  the  u p p e r  b o r d e r  
o f  the  Manubrium S t e r n i , tne S ym ph y s i s  P u b i s ,  and the 
two A n t e r i o r  S u p e r i o r  i l i a c  S p i n e s .  The t r u n k  i s  t h en  
d i v i d e d  by t h r e e  v e r t i c a l  and t h r e e  t r a n s v e r s e  l i n e s  
01 the  bnree  ve i  u i c a l  l i n e s ,  one  i s  me di an  l n  p o s i t i o n ,  
and i s  drawn f r o m  the u p p e r  b o r d e r  o f  the  Manubrium 
So -3i n i  bO ujie Symphy o i  s p u b i s ,  bhe o o n o * a r e  1 >j.toi a l  
and p a s s  t h r o u g h  a p o i n t  mid-way b e t w e e n  t he  a n t e r i o r  
s u p e r i o r  i x i a c  s p i n e s  and the m i d - l i n e .  The v e r t i e « .  
l i n e  i s  then s u b - d i v i d e d  i n t o  f o u r  e q u a l  p a r t s  by t n r e o  
t r a n s v e r s e  l i n e s .  The t r a n s v e r s e  l i n e s  a re named f r o m  
| a b o v e  downwards  -
o. . T r a n s  T h o r a c i c  P l a n e .
b .  T r a n s  P y l o r i c  P l a n e .
c . T r a n s  T u b e r c u l a r  P l a n e .
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Ho f i n d s  t h a t  i n  the  e r e c t  a t t i t u d e  t he  p o s i t i o n  o f  
the  s tomach  i s  e x t r e m e l y  v a r i a b l e .  He d e s c r i b e d  f o u r  
d i f f e r e n t  t y p e s  and e m pl o y e d  t he  f o l l o w i n g  t e r n s  unci 
g i v e s  the  s ti a o i s t i c  »o
1 .  E p i g a s t r i c  6
 ̂. S u p e r i o r  U m b i l i c a l  -  13
3 .  I n f e r i o r  U m b i l i c a l  -  27
4 . H y p o g a s t r i c  -  -  14
60
I t  v / i l l  be seen t h a t  the U m b i l i c a l  t y p e s  p r e p o n d e r a t e ,  
b u t  t h a t  tne s tomach  w t r e p u e n t i ^  i n  uhe hypog.i.  s o r i u f i  
The mo s t  r a r e  t y p e  v/as t he  E p i g a s t r i c  -  i . e .  t h a t  v /hic  
m os t  c l o s e l y  c o n f o r m s  w i t h  tne a c c e p t e d  a n a t o m i c a l  
d e s c r i p t i o n .  He d e s c r i b e s  t ne  no r mal  s tomach  a s  J 
s h a p e d .  The v e r t i c a l  p o r t i o n  i o  s i t u a t e d  i n  the  l e f t  
l a t e r a l  l i n e ,  anci e x t e n d s  f r o m  t he  o e s o p h a g e a l  o p e n i n g  
in  t h e  d i a p h r ag m t o  t he  sharp a n g l e  i n  t he  s tomac h . jus t  
a b o v e  the  t r a n s - t u b e r c u l a r  p l a n e .  At the  j u n c t i o n  
o f  the  u p p e r  t w o - t h i r d s  and l o w e r  o n e - t h i r d  o f  t h i s  
shadow , can be seen  the  c o n s t r i c t i o n  w h i c h  when w e l l  
marked g i v e s  r i s e  t o  an a p p e a r a n c e  o f  h o u r - g l a s s  
s t o m a c h .
The Inc  i s u r a  A n g u l u r i s  i s  a deep  n o t c h  s i t u a t e d  a t  the  
a n g l e  o l  the  s to ma c h .  The P y l o r i c  v e s t i b u l e  i s  j u s t  
a b o v e ,  o r  j u s t  b e l o w ,  tne t r a n s - t u b e r c u l a r  p l a n e , and 
a l w a y s  i n  a s t a t e  o i  a c t i v e  p e r i s t a l s i s .  The L e s s e r
-  ò ó -
C u r v a i u r e  i s  u s u a l l y  b e l o w  ; n e  U m b i l i c u s  -  i . e .  the  
s to ma c h  i s  s l i g h t l y  l o w e r  tnun t h a t  d e s c r i b e d  by H e r t a  
d o  n o r n u x .  The p y l o r i c  v e s t i b u l e  a s c e n d e d  t o  the  
p y l o r i c  o r i f i c e  on the r i g h t  s i d e  01 t h e  med ian  l i n e ,  
and the  p y i o r i c  o r i f i c e  was  s i t u a t e d  in  t he  r i g h t  l a t e r a l  
l i n e  mid-' .vay b e t w e e n  t he  t r a n s - p y l o r i c  and t r a n s - t u b e r c u l a r  
p l a n e s  i n  a l a r g e  number o f  c a s e s .
t
I t  i s  t hus  s e e n  t h a t  the  d e s c r i p t i o n  i s  a l m o s t  t h e  same 
a s  H e r t z ' s >  but  the  s tomach  i s  p l a c e d  somewhat l o w e r  by 
H e w t o n .
H e r t z  . H e w t o n .
Hewton f o u nd  t h a t  in  the h o r i z o n t a l  p o s i t i o n  t h e  s tomach  
was s i t u a t e d  a t  a h i g h e r  l e v e l ,  the  a v e r a g e  a s c e n t  
be i n f) <Cyr i n c h e s .
He i o un d  t h a t  i t  was d i f f i c u l t  t o  a r r i v e  a t  a d e f i n i t e  
c o n c l u s i o n  a s  t o  w h e t h e r  tne  p o s i t i o n  o f  t he  s to mac h  
had any r e l a t i o n  t o  m u s c u l a r  d e v e l o p m e n t  and p h y s i c a l  
u» s p & • 1 t i s  ¿s ï o b ¿s. b X y t ru 0 l  n a  o j 0. o .j. £ q xi 0 v. llX ^ u 10  9
ci t h i n  l u l l  cttori ic  s u b j e c t  v / i l i  be f ound  t o  buve ^ l o w
-b-a-
s t om ae h ,  hut  i t  must  he remhered  t h e r e  a r e  f r e q u e n t
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As r e g a r d s  sex  he s t a t e s  " t h e r e  i s  f u r  more v a r i a t i o n  
i n  r e g a r d  to  p h y s i c a l  t y p e  than  t o  s e x .  I t  was  n o t  
f o u n d  t h a t  m a l e s  w i t h  l o w  s t o m a c h s  had a f e m a l e  t y p e  
o f  p e Iv  i  s . "
s/e x£'h t  o i h i  ¿mu t h  rea  1 . 9W oo :i *>•*■„' s i  o may be
a r g u e d  t h a t  t he  a c t u a l  w e i g h t  and h i g h  s p e c i f i c  g r a v i t y  
o f  the b i s m u t h  was r e s p o n s i b l e  f o r  the  l o w  p o s i t i o n  
o f  the  s t omac h in  many c a s e s ,  and t h a t  the p i c t u r e  
t h e r e i o r e  i s  a i a l s e  one . . . .  I t  was p o s s i b l e  t o  s tu d y  
t he  e i i e c t o i  p l a c i n g  l o u r  o u n c e s  o i  b i  smu t h i n   ̂o t he  
s t omac h o f  a c o r p s e  s u p p o r t e d  i n  the  e r e c t  p o s i t i o n .
The p o s i t i o n  o f  the  g r e a t e r  c u r v a t u r e  was n o t  a f f e c t e d  
by  t he  w e i g h t  o i  the b i s m u t h .  I t  must  a l s o  be  r e me mb e re d ,  
t h a t  s t om ac h s  f ound  i n  t he  e p i g a s t r i u m  c o n t a i n e d  e x a c t l y  
the  same w e i g h t  o f  b i s m u t h  a s  d i d  t h o s e  i n  t h o  h y p o g a a t r i u m .  
A l s o ,  the b i s m u t h  meal  w e i g h s  l e s s  t han  a n o r m al  m e a l  
oi '  o r d i n a r y  f o o d  s t u f f s ,  and i t  i s  when i t  c o n t a i n s ,  th 
l a t t e r  t h a t  the  s to mac h  has  to  e x e r c i s e  i t s  f u n c t i o n . "
Fewton r i g h t l y  c a l l s  a t t e n t i o n  to  the  f a c t  t h a t  a l t h o u g h  
i n  l *  i n d i v i d u a l s  t h e  s tomach was  i n  t h e  h y p o g a s t r i n n , 
y e t  t o  a l l  i n t e n t s  t h e s e  p e r s o n s  were  h e a l t h y  i n d i v i d u a l s ;  
he oh i n n s ,  t>ucn p o O s i s  i s  c o n g e n i t a l  in  o r  i  ̂  i n .
Ru.rclu.y Says " r o u g h l y  s p e a k i n g  H o i z k n e c h t ' s  d e s c r i p t i o n
h o l d s  g o o d ,  t he  f a l l a c y  and d i f f i c u l t y  h o w e v e r ,  
b e i n g  t h i s  -  the  s t o mac h  may be q u i t e  a bn o r m a l  i n  
shape  and i n  i t s  t o n e ,  and y e t  f u l f i l  i t s  f u n c t i o n s  
i n  such a manner  t h a t  no a b n o r m a l  symp t o n s  a r e  
p r o d u c e d .  I t  h a i n  1 *wt,  no i i x e d  ¿jhap e , o e in^ 3 a 
p l a s t i c  o r g a n  ~ a ho 11 ow m u s c i e  l i n e d  by a x i ucoac  
membr ^ne . "
Summary o f  the  Shape 
and
P o s i t i o n  o f  the  Normal  St omach .
1 .  The Stomach i s  r o u g h l y  J s h a pe d .
2.  I t  i s  a l m o s t  u n i f o r m  i n  h r e a d t h .
3 .  I t  i s  n e a r l y  v e r t i c a l  i n  p o s i t i o n  v/hon the
p a t i e n t  i s  ex  am i  n e d t an d l  n g .
4 -  In the v e r t i c a l  p o s i t i o n ,  the  f u n d u s  o i  the
stomach i s  f i l l e d  w i t h  g a s ,  and i  a t ermed  the  
V a g e n b l a s e . In the  empty c o n d i t i o n  o n l y  the  
p e a r  shaped u p p e r  t h i r d  o f  the  s to ma c h  c o n t a i n s  
g a s ,  t he  r e m a i n d e r  o f  the  s t omac h p as s i ng ;  to  the  
p y l o r u s  i n  the  f o r m  oi '  a c o l l a p s e d  tube  w h i c h  
c o r r e s p o n d s  ^o the  l e s s e r  c u r v a t u r e  o f  t h e  f u l l  
s t o m a c h .
e .
In the  v o r t i c a l  p o s i t i o n ,  a s  a r u l e ,  the l o w e s t  
p o i n t  01 the  s t omac h i s  b e l o w  the  U m b i l i c u s .
When the  h o r i z o n t a l  p o s i t i o n  i s  as su me d ,  the  
r o u t e r  c u r v a t u r e  r i s e s  one  o r  two i n c h e s ,  and 
c omes  t o  l i e  a b o v e  t he  U m b i l i c u s .
When empty the  s tomach  i s  a l m o s t  e n t i r e l y  t o  the  
l e f t  o f  t he  m i d d l e  l i n e ;  when f u l l ,  the  ¿ . y l o r u s
p u b ¿0 ¿d uO r iy  n u.
The s tomac h may be 4u.it© a b n or ma l  i n  s h a p e ,  
p o s i t i o n ,  and t o n e ,  and y e t - p i v e  r i s e  t o  no 
a b n o r m a l  s y mp t oms .
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Mo ve me nt s  o i  t he  S t o m a c h .
Gannon (.1«. ) was  the  f o  ' e n o s t  i n v e s t i g a t o r  o f  t h i s  
su bj  e 0 c b j mean o 01 the  Ho r  t g ¿>11 r ay  u • i o  -  ̂0
h i s  wo rk ,  a l l  o b s e r v a t i o n s  had been  made on p a t h o l o g i c a l  
s u b j e c t s ,  o r  o n  s u b j e c t s  s u b j e c t e d  to  s e r i o u s  o p e r a t i v e  
i n t e r f e r e n c e . The o n l y  s ur e  c o n c l u s i o n  t h a t  c o u l d
be  j ruvm f r o m  t h e s e  i n v e s t i g a t i o n s ,  was  t h e  f a c t  t h a t  
when the  s to mac h  r e c e i v e d  f o o d  t h e r e  were  s e t  up
.
o b s c u r e  p e r i s t a l t i c  c o n t r a c t i o n s ,  w h i c h  c h u r n e d  the  f o o d , 
and f i n a l l y  f o r c e d  i t  i n t o  the  i n t e s t i n e s .
The m i x i n g  o f  a s m a l l  q u a n t i t y  o f  b i s m u t h  w i t h  the  
f o o d ,  a l l o w s  n o t  o n l y  t he  c o n t r a c t i o n s  o f  the  g a s t r i c  
w a l l ,  but  a l s o  the movement. -  o f  t h e  g a s t r i c  c o n t e n t s ,  
t o  be seen  w i t h  the  R ö n tg e n  r a y s .
E x a m i n a t i o n s  o f  a n i m a l s ,  and man w i t h  g a s t r i c  f i s t u l a f  
s t u d i e s  o f  the  s tomach t h r o u g h  t h e  a t r o p h i e d  a b d o M i n a l  
w a l l ,  and v i v i s e c t i o n ,  have  y i e l d e d  numerous  r e s u l t s ,  
but  t h e s e  have n o t  been  i n  -agreement  , and have  l e d  to  
much c o n t r o v e r s y . Re a um on t ’ s c a r e f u l  o b s e r v a t i o n  
t h r o u g h  the  g a s t r i c  f i s t u l a  o f  A l e x i s  fit ’"Tart in a r e  
c i a o . . i e a l  •
C a n n o n ' u  method  was t o  f e e d  c a t s  on l u  grammes o f  b r e a d  
and m i l k ,  to  wh i ch  5 grammes o f  b i s m u t h  s u b - n i t r a t e  
were  a d d e d .  He t he n o b s e r v e d  t h e  movements  o f  the  
s tomach  by means  01 the  X Rays  and f l u o r e s c e n t  s c r e e n .
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He b e g i n s  h i o  d e s c r i p t i o n  by l o c a t i n g  t h e  s e v e r a l  
p a r t s  o f  t he  s to ma c h ,  and the  f o l l o w i n g  i s  the
The C a r d i a c  p o r t i o n  l i e s  to  t he  l e f t  o f  a l i n e  t hru , .ah  
w . y . I n t o  i t  the  o e s o p h a g u s  o p e n s  t h r o u g h  the  
c a r d i a c  s p h i n c t e r  c .  The p y l o r i c  p a r t  i n c l u d e s  a l l  
t he  p o r t i o n  f r o m  W.X.  t o  P .  T n i s  p a r t  h a s  two 
d i v i s i o n s  -  the ant rum to  the  r i g h t  o f  t h e  p o r t i o n  
Y.  X . ,  and t he  m i d d l e  r e g i o n  o f  the  s to ma c h  b e t w e e n  
the  l i n e s  W.X.  and Y . X -  The l e s s e r  c u r v a t u r e  
c o r r e s p o n d s ,  more  o r  l e s s ,  t o  the  b o r d e r  c . ’V.P.  and 
t h e  g r e a t e r  c u r v a t u r e  to  C . X . P .
Reaumont t h r o u g h  a g a s t r i c  f i s t u l a  i n  A l e x i s  Rt Tira r t i  
i n t r o d u c e d  a t h e r m o m e t e r - t u b e , and n o t e d  how i t  was  
a f f e c t e d  by movements  o f  the  s t o ma c h .  H i s  c o n c l u s i o n  
w e r e ,  t h a t  the c i r c u l a r  and t r a n s v e r s e  m u s c l e s  
c o n t r a c t e d  p r o g r e s s i v e l y  f ro m l e f t  t o  r i g h t . ”/hen 
t h i s  i m pu l s e  a r r i v e s  a t  the  t r a n s v e r s e  b an d ,  t h i s  i s  
e x c i t e d  to a more f o . r e e a b l e  c o n t r a c t i o n ,  and c l o s i n g  
upon the  a l i m e n t a r y  m a t t e r ,  and f l u i d s  c o n t a i n e d  in 
t he  p y l o r i c  e n d ,  p r e v e n t s  t h e i r  r e g u r g i t a t i o n . The 
m u s c l e s  c f  t he  p y l o r i c  e n d ,  now c o n t r a c t i n g ;  up on  the
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c o n t e n t  s d e l a i n e u  t h e r e ,  s e p a r a t e  and e x p e l  some 
p o r t i o n  o i  the  c h y m e . A f t e r  t he  c o n t r a c t i l e  i m p u l s e  
i s  c a r r i e d  to  the p y l o r i c  e x t r e m i t y ,  the  c i r c u l a r  buncj 
a,nd a l l  the  11 an tv q * —e me sc 1  e s h e c onc- i e 1 axe  cl, *.*.— i 1 w .i 1 
c o n t r a c t i o n  commences  i n  a r e v e r s e  d i r e c t i o n  f r o m  
r i g h t  to  l e f t , and c a r r i e s  t h e  c o n t e n t s  a g a i n  to  the
l e f t  e x t  r e m i t ; u n d e r g o  s i m i l a r  m o v e m e n t s .
R o s s b a c h  u s e d  d o g s  f o r  h i s  e x p e r i m e n t s .  He w a tc h ed  
t h e  s tomach " i n  s i t u " .  When t he  s tomach  was  f u l l ,  
he s ay s  he saw dee, -  c o n s t r i c t i o n s  be* in n e a r  t h e  m i d d l e  
and p a s s  i n  w a v e -  t o  the p y l o r u s .  The f  undu s r e m a i n e d  
in  t o n i c  c o n t r a c t i o n  a b o u t  i t s  c o n t e n t s ,  and t o o l :  no 
p a r t  i i .  t h e  p e r i s t a l s i s .
Cannon s a y s  " w i t h i n  f i v e  m i n u t e s  a f t e r  a c a t  has  
f i n i s h e d  a meal  o i  b r e a d ,  t h e r e  i s  v i s i b l e ,  n e a r  the  
d u o d e n a l  end o f  the  antrum a s l i g h t  a n n u l a r  c e n t  r u c t i o n ,  
w h i c h  move s p e r i s t a l t i c a i i y  t o  the  p y l o r u s ;  t h i s  i s  
f o l l o w e d  by s e v e r a l  wa ve s  r e c u r r i n g  a t  r e g u l a r  i n t e r v a l s . "  
S h o r t l y  a f t e r  t h i s  f i r s t  movement ,  o t h e r  c o n s t r i c t i o n ,  
a p p e a r  n e a r  the  m i d d l e  o f  t he  s tomach and c o u r - e  t o w a r d s  
••he p y l o r u s .  As new r e p , i o n s  e n t e r  i n t o  t he  c o n s t r i c ­
t i o n ,  the  f i b r e s  j u s t  p r e v i o u s ! , ,  c o n t r a c t e d  become  
r e l a x e d ,  so t h a t  t h e r e  i s  a t r u e  m o v i n g  w ave .  R a y i i  
and S t a r l i n g  were  f i r s t  t o  show t h a t  e x c i t a t i o n  o f  any 
l . i v o s  p — int, c 1 urie ul i i . i6 iii.ui,- Canal  r e s u  1 1 ed i n  the 
p r o d u c t i o n  o f  a c o n t r a c t i o n  a b o v e  t h e  p o i n t  o f  e x c i t a t i o n
- 6 0 -
and '-*• x ' e l a x a t i o n  b e l o w .  Tho ■»uvs  .> r e c u i  au i 8 j / u l a i ' 
i n t e r v a l s .  A l t e r  a p p e u r i n , ,  i i r s t  n e a r  the p. l u r u s ,  
t h e y   ̂ r a a u a l x y  move tovxcrds  uhe 1 — 1 t ,  and  the  c e i i ^ t i  i s  
11on s a p p e a r  t o  <-*.11 s t a r t  1 ro..* w . o  ̂¿’an s i  se bmia — 
t n a t x o u o ray  a o o n p u r i o  o i c n  b  ̂u u  i le m i  cl c o j. u: - w 
s tomac h o r  commencement o l  the p y l o r i c  Antrum.  .
T h i s  d e s c r i p t i o n  w i l l  be seen  to bo p r a c t i c a l l y  i c l ent  
Cu.1 w i t h  t h a t  d e s c r i b e d  by R o s s b a c h ,  but  to  be v e r y  
d i i ' l ' e r e n t  f r o m  P e a u m o n t ' s  a c c o u n t .  Put  P e a u a o n t ’ s
method  ol '  i n t r o d u c i n g  a t h e r n o m e t e r - t u b e  i n t o  the
s tomac h was  o b v i o u s l y  f a u l t y ,  a s  the  i r r i t a t i o n  o f  
t h e  t ube  was  l i a b l e  t o  p r o d u c e  a b n o r m a l  c o n t r a c t i o n s .  
Roux and B a t h a z a r d  (.it).) have  c a r r i e d  o u t  s i m i l a r  
e x p e r i m e n t s  to  Canno ns '  or. dO£S and man,  and have  had 
r e s u l t s  i d e n t i c a l  w i t h  trie f i n d i n g s  o f  Ca i iuon.
The movements  o f  the P y l o r i c  S p h i n c t e r  wei-e a l s o  
i n v e s t i g a t e d  by Cannon w i t h  the  X R a y s .  R o ^ s b a c h  say 1 
s p  n  i u  ̂ i s  p i ac  t. i c a i l y  v. -i.0 >̂ed dux inn  ̂no »> *i s x_ e 
d i g e s t i v e  p e r i o d ,  and t he n  t he  s p h i n c t e r  rex<*xes ,  and
t h e  p e r i s t a l t i c  wave s  c a r r y  t he  c o n t e n t s  o nwar d .
Cannon,  i n  the c a t ,  f o u n d  t h a t  l o o d  e n t e r e d  t he  
duodenum 10  o r  15 m i n u t e s  a l t e r  the  f i r s t  c o n d r i c t i o i  
i s  s ee n  i n  the  p., l o r i c  p a r t  ox the  s t o m a c h ,  and e a c h  
c o n s t r i c t i o n  a l t e r  t h a t  d o e s  n o t  n e c e s s a r i l y  f o r c e  mo 
f o o d  i n t o  the  i n t e s t i n e s  a.,  the  p y l o r u s  may re mai n  
c l o s e d  f o r  a number o l  c o n s t r i c t i o n s .  p e f u r t h e r  f o
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t h a t  hard  m o r s e l s  o f  f o o d  k e p t  t h e  p y l o r u s  c l o s e d ,  anc 
o n l y  e s c a p e d  a t  the  end o f  d i g e s t i o n .
The p a r t  p l a y e d  by the  Fundus had n o t  been a p p r e e i a t e c  
t i l l  Cannon worked  i t  o u t  w i t h  b i s m u t h  m e a l s .  The 
f u n u u s  had be e n  r e g a r d e d  a.:.- a p i a c e  f o r  p e p t i c  
d i g -  s t i o n ,  o r  a p a s s i v e  r e s e r v o i r .  In r e a l i t y ,  i t  i s  
an a c t i v e  r e s e r v o i r ,  and i n  a s t a t e  o f  t o n i c  c o n t r a c t i o n ,  
and  f r o m  t im e  t o  t ime  i t  s q u e e z e s  a p o r t i o n  ol '  i t s  
c o n t e n t s  i n t o  t he  antrum, where  the  a c t i v e  movement s  
d e s c r i b e d  a r e  p r o c e e d i n g . *
Cannon s ay s  " t h e  stomach i s  composed  o f  two 
p h y s i o l o g i c a l l y  d i s t i n c t  p o r t i o n s  -  t he  busy,  a n t r u m,  
o v e r  w h i c h  d u r i n g  d i g e s t i o n  c o n s t r i c t i o n  w a v e s  a r e  
r u n n i n g  in  c o n t i n u o u s  r h y t h m ; and t he  c a r d i a c  p a r t , 
w h i c h  i s  an a c t i v e  r e s e r v o i r ,  p r e s s i n g ,  o u t  i t s  c o n t e n t s  
a l i t t l e  a t  a t ime  as  t h e  a n t r a l  m ec han i s m i s  r e ad y  
to r e c e i v e  them.
Cannon s ummari ses  h i s  f i n d i n g s  i n  c o n n e c t i o n  w i t h  t he  
b i s m u t h  meal ,  and s tomach movements  a s  f o l l o w s  -
1 . Py m i x i n g  a h a r m i e s ,  p o w d e r ,  s u b - n i t r a t e  o f  b i s m u t h
w i t h  the  f o o d ,  t h e  movements  01 the  s tomach can be 
seen  by means o f  the  Rö ntg en  R a y s .
2 .  The stomach c o n s i s t s  o l  tv/© p h y s i o l o g i c a l l y  d i s t i n c t  
p a r t -  -  the  p y l o r i c  p a r t ,  and the  f u n d u s ;  o v e r  the 
p y l o r i c  p a r t  w h i l e  i o c d  i s  p r e s e n t ,  c o n s t r i c t i o n  waves
¿xi*<3 se en c Q n t l n u n 1 l y  c o u r s i n g  t c wn rd t n e ^  i o *  u o ( t h e  
f u n d u s  i s  a.12 a c t i v e  r e s e r v o i r  f o r  the  f o o d  and s q u e e z e  
o u t  i  t s c o n  t on  t j r a  du a l l y  i n t o  t r. s P y 1 o i i o  u, i o .
3 .  The s tomach i s  e m p t i e d  by the  f o r m a t i o n ,  b e t w e e n  
t he  iui idau laiiu the  an t rum, o l  ^ tube  a 1 on g *» n i  a n 
e o n o o n c h o i i s   ̂u i> . 1 ne c o n t e n t s .  o i  ohe fund  u a . a l e
p r e s s e d  i n t o  the  t u b e ,  and the  t u b e  and antrum s l o w l y  
c l e a r e d  o f  f o o d  by the  w a v e s  o f  c o n s t r i c t i o n .
4 .  The f o o d  in  the p y l o r i c  p o r t i o n  i s  f i r s t  p u s h e d  
f o r w a r d  by the r u n n i n g  wave ,  and then  by p r e s s u r e  ol '  
the  stomach w a l l  i s  r e t u r n e d  t h r o u g h  t he  c o n s t r i c t i o n  
r i n g  -  t h u s  the  f o o d  i s  t h o r o u g h l y  m i x ed  w i t h  the  
g a s t r i c  j u i c e  ana i a. f o r c e d  by an o s c i l l a t i n g
p r o f,i e s -  t o  the p^ylOiia^»
3 .  The f o o d  i n  the  f u n d u s  i s  n o t  moved by p e r i s t a l s : .  
and c o n s e q u e n t l y  i t  i s  n o t  mixed  w i t h  the  g a s t r i c  
j u i c e ;  s a l i v a r y  d i g e s t i o n  can t h e r e f o r e  be c a r r i . d  on 
i n  t h i s  r e g i o n  l o r  a c o n s i d e r a b l e  p e r i o d  w i t h o u t  b e i n g  
s t o p p e d  by the g a s t r i c  j u i c e .
P. .  The p y l o r u s  d o e s  n o t  open  a t  the  a p p r o a c h  o f  
e v e r ,  »■/a v e , bu t o n l y  a t  i r r e ^ ,...l^*r i n t e r v a l s .  The
a r r i v a l  cl '  u. ha r d  m o r s e l  c a u s e s  t he  s p h i n c t e r  t o  op en  
l o  Si. 1 t equen  u g  than no riiial 1 tf , uno s m ..te  r i  a l l y  i n t  e r - 
1 e riU;  .. i  tli uno ¿.a o 1 the  a l r e a d y  l i q u t l ’ i e d  1 ood .
7 .  S o l i d  f o o d  r emai n^  in t he  antrum t o  be r ub be d  by 
the  con^' t i  i c c i  oh s u n t i l  t r i t u r a t e d ,  o r  t o  be  s o f t e n e d
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by the  g a s t r i c  j u i c e ,  o r  l a t e r  i t  may bo f o r c e d  i n t o  
the  i n t e s t i n e  s ir. t h e  s o l i d  s i t i l e .
8 .  The c o n s t r i c t i n g  waves  have  t h e r e f o r e  t h r e e  
f u n c t i o n s  - the  m i x i n g ,  t r i t u r a t i o n ,  and e x p u l s i o n  ol '  
t h e  f o o d .
9 .  At the  b e g i n n i n g  o f  v o m i t i n g  the  g a s t r i c  c a v i t y  
i s  s e p a r a t e d  i  n t u t t o  p i* r  t s by a c o n a t i  i c t i on o.. the  
e n t r a n c e  to  the  ant rum;  the  c a r d i a c  p o r t i o n  i s  r e l a x e d ,  
and the s pa s m o d i c  c o n t r a c t i o n  o f  t he  a b n o m i n a l  ma s c i a  s 
f o r c e  the  f o o d  t h r o u g h  the  o po n  c a r d i a  i n t o  t h e  o e s o p h a f
1 0 .  The s tomach  movements  a f e  i n h i b i t e d  w h e n e v e r  the  
c a t  shows s i g n s  o i  a n x i e t y , ro .ge,  o r  d i s t r e s s .
Movements  o f  the  Stomach i n  Man .
M i l l i n g  o f  the  S t o ma c h . The empty s tomach a p p e a r s
to  bo a  f l a b b y  f o l d e d  t u b e ,  and c a n n o t  he r e p r o d u c e d  
by the Ro ntg en  R a y s .  Vie m n  see t h e  " M a g e n b l a s e "  
w h i c h  i s  the  h i g h e s t  p o i n t  o l  the  s t o ma c h .  The f i r s t  
m o r s e l s  o l  f o o d  uj -peur  a s  d ar k  shadows  a t  t he  b o t t o m  
o f  t he  " M a g e n b l a s e " . These  m o r s e l s  remai n  h e r e  f o r  <* 
s h o r t  t i m e ,  und t h e n  s l o w l y  g l i d e  down t he  t u b s .  The 
n e x t  m o r s e l s  move on more r a p i d l y  and the  f o o d  c o l l e c t s  
no oil e bo u iO;;; o í  crió soOiiiooCh, and i t  Suoli 1 1 1 1 ó i' p the  
whOxe stomach w h i c h  b e c o m e s  v i s i b l e  i n  a l l  i t s  p a r t s .
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stoma o h e x p e nd  a t  t h e  s i d e o ,  the  l e n g t h  o r  h e i .  n t  o f  
t he  stoniaon n o t  b e i n y  a l  l e o  t e d .  Thus  t h e  b i s m u t h  
f i l l e  the  s tomach i n  a un i l  o n i  w ay t o  the  h i g h e s t  
p o i n t , and ti ie w n o i e  me al  do e  no u i a l l  and c o l l o c o  in  
the  m os t  d e p e n d e n t  p a r t s  01 the  s t o m a c h .
The 1 o l l o w i n g  d iu;  ramsN i l l u s t  ru te  those '  p o i m s  —
( 2 )  n o r m a l  stomach w i t h  more b i s m u t h .
( 3 )  Normal  stomach f i l l e d  w i t h  h i  snat h  - the  p a r s
As t h e r e  i o  no a n a t o m i c a l  d i v i s i o n  b e t w e e n  t h e  two 
p a r t s  o l  the  s to mac h ,  d i f f u s i o n  o f  the  s a l i v a ,  and t h e  
s o l u b l e  c o n s t i t u e n t s  o f  t he f o o d  on the one  h a n d , and
( i ) ( 3 )
( i )  .TTermui stomach, ,  e m p t y , B i s m ut h  b e g i n n i n g  t o  e n t e r .
p y i e r i o a  i s  n o t  q u i t s  f i l l e d .
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c o n t e n t s ,  w h i c h  cun a l s o  be seen  t o  be c hur ne d  by 
s t r o n g  c o n t r u c t i o n  o i  one abdcm i n a l  innsci .es* ' f e d e r a t e  
e x e r c i s e ,  by i n c r e a s i n g  t h e  a b d o m i n a l  unci r e s p i r a t o r s  
c o n t I ' c o C t i o n s ,  v / ou i o. c a u s e  the  u p p e r  uiiu l o s e r  pur*os o i
t he  ociiiach oo be m i x e d  oOj^ethei t o  o o me e x o e n t .   »yinp,
dov/n nus  u s i m i l a r  e f f e c t . ■ The h e a v i e r  i’oud t e n d s  to
s i n k  to  the  m o s t  d e p e n d e n t  p a r t  o i  t he  s tomach and
1  i ;n i t e r  f o o d  r i s e s  t o  the  s u r f a c e .
' The  f o o d  t a k e n  a t  the  be ^i nn i np :  o f  a m e a l  r e a c h e s
the  p y f o r i c  end i11 s t , and t h a t  t a k en  l u s t  i s  ao
f i r s t  u p p e r m o s t .  H y d r o c h l o r i c  a c i d ,  w h i c h  i s  s e c r e t e d
by t he  c a r d i a c  end o n l y ,  i s  c a r r i e d  w i t h  the  f i r s t
p a r t  o i  t h e  m ea l  to  the p y l o r i c  e nd .  In the
p y l o r u s  t h e  f o o d  and p/u. ¿»tr ie  ,i u i c e  a r e  bei.up, con  s i  . . .ntf, /
«
| m i x e d  by p e r i s t a l s i s .  'Put t h e r e  it» a c o n s t a n t  
m i x i n g  o i  the  p y l o r i c  and c a r d i a c  c o n t e n t s  by d i f f u s i o n  
movement  s o f  t h e  d i ap h r a g m  and a b d o m i n a l  m u s c l e s ,  and 
t h e  H o n o r a i  Movements  ui  t he  body  a s  u. w n o l e .
B a r c l a y  ( Aa) r e l a t e  §'  and i l l u s t r a t e s  t h e  movement  o f  
• t h e  s temuch »-*, s i  o 1 1  ow s — **a p a u l e n  i* ./ho p o s se s sed u. 
n o r m a l  s tomach t o o k  a s m a l l  q u a n t i t y  o f  b i s m u t h  f o o d .
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He then t o o k  ^ m o d e r a t e  me al  o f  o r d i n a r y  f o o d .  The 
a p p e a r a n c e  o b t a i n e d  was  as  yoo  see  i n  1 i g • ( 6 b )  the  
b i s m u t h  m i x t u r e  b e i n g  a l l  a t  the  b o t t o m  o i  t he  o r g a n ,  
w h i l e  t h e  o r d i n a r . ,  f o o d  was  i n v i s i b l e
- AA c u p f u l  o i  l a i l k  w i t h  b i s m u t h  s t i r r e d  up ir: i t  Wu.s 
a d m i n i s t e r e d , and as  t h i s  e n t e r e d  t h e  stomach i t  r a p i d i  
o u t l i n e d  t he  who le  c o n t e n t s  f i g .  ( 6 c )  as  t ho ug h  a 
c u r t a i n  drawn o v e r  them.
ul
A3 one  w a t ch e d  in a f ew m i n u t e s ,  ine  o r d i n a r y  f u o d  
b scarse i n v i s i b l e  a g a i n ,  and t hè  re  was a f a i r l y  d e f i n i r e  
l i n e  o i  d i v i  s i o n  b e t w o e n  i  t and t hè  b i s m u t h  f o o d  b e l o ' « .  
T h e r e  was no a p p r e c i a b l e  mix  i ng  o f  t h è  f o o d ;  thè  
h e a v i e r  was  a t  thè  bo t tum and i t  r e m a i ne d  t h è r e .
’ •io re o v e r ,  thè  l i q u i d  s w a l l o w o d  a p p a r e n t i ; ,  f l o w e d  a l l  
r ound  thè m as s  o i  thè  f o o d  and down t o  thè  p y l o r v s  
u n o b o t r u c t e d . I t h i n k  f ro m t h i s  and o t h e r  e x p e r i m e h t s .  
t iiu. »* i f u i d s  Cvj.n p a s s  a t  a l f  t i m e s  f r o m  thè  c a r d i  ac
ii n -O t~
o r i f i c e ,  round  t h e  f o o d  mass  t o  the p y l o r u s ,  
ho f o o d s  mix  i n  the  s tomach?  I f  b i s mu t h  f o o d  i s  t ake n 
a f t e r  an o r d i n a r y  m e a l ,  we see  t n e  f o r m e r  p a s s  i n t o  
t h e  stomach and q u i c k l y  f i n d  i t s  way,  e i t h e r  t h r o u g h  
o r  p a s t  t he  s i d e  01 t h e  o r d i n a r y  f o o d ;  i f  i s  s imply  
t he  l a w  o i  g r a v i t y ,  t h e  f o o d  s t u f f s  i n  t he  s to mac h  
t a k i n g  up p o s i t i o n s  a c c o r d  in.  t o  t h e i r  s p e c i f i c  g r a v i t y "  
B a r c l a y  a d d s  t h a t  he h a s  n e v e r  o b s e r v e d  a n y t h i n -  i n  the 
n o r m a l  s tomach s u g g e s t i v e  o f  churn in* , and he t h i n k s  
t h a t  f o o d s  p a s s  t o  t he  p y l o r i c  ant rum in  t he  o r d e r  i n  
w h i c h  t h e y  a r e  t a k e n  u n l e s s  a h e a v i e r  f o o d  f o l l o w  a 
l i g h t e r ,  in  w h i c h  c a s e  t he  h e a v i e r  f o o d  would  s i n k  
u n t i l  i t  f o u n d  i t s  l e v e l  and t h e  w h o l e  i s  b a t h e d  in 
g a s t r i c  , 1ui ce .
What o c c u r s  a t ,  and n e a r  the  p y l o r u s ,  i s  d i f f i e u t  to  
a s c e r t a i n  and what s t i m u l a t e s  anti r e - w l a t e s  t he  o p e n i n g  
o f  t he  p y l o r i c  s p h i n c t e r  i s  e q u a l l y  d i f f i c u l t  t o  a s c e r t a i n . 
B e y l i s s  anti S t a r l i n g  p o i n t e d  o u t  t h a t  a c i d i t y  in  the 
duodenum c l o s e d  the  p y l o r u s ,  but  tha t a c l  d 1 1 y on „he 
s tomach s i d e  opened  i t .
P e r i s t a l s i  s .
P e r i s t a l s i s  i n  t he  n o r m al  s u b j e c t  doe. -  n o t  a p p e a r  t o  
be a f o r c i b l e  movement .  I t  i s  a v e r y  v a r i a b l e  
q u a n t i t y ,  and i n f l u e n c e d  by v a r i o u s  f a c t o r s  -  the
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c n a r a c t  = r  o r  t n ©  l u o d ,  t h e  ¡ . a t i e n t  a e m o t i o n  s  e  t o  .
T o n  i  o oi-o i, i o n  a n d  k. 'Jl’ i  ¿ b U l  h i  J Li. X* 3 v-i oi i  t  o  d 1 s  t  i  n  c  t  i  r  u m
o n e  a n o t h e r , f o r  p e r f e c t  t o n e  n a y  b e  p r o s e n t  w h e n  
o  r  i  s  t a i  s i  s  c u n n o  t  b o  o l x c i i e u ,  a n d   ̂r_ o > o  m o e  •- o o  cl 
p o r i  s t a i s i g  i n  -  s t o i Uu. cn  w i t h  v a r y  ¿,001 ' t o r : u .
P e r i  s t u l e x  •> i n  u . j . ^  made uia0 *whethei the  p a t i e n t  
I s  l y i n j j  o r  e tuiid i  iia • The i /dvo3 ut ^oui  a 0 a> u ai t on 
t h e  ¡ - r a a t e r  e u r v u t a r e , n e a r  the  j u n c t i o n  01 t h e  m i d d l e  
and a y ^ e r  o n e - t h i r d ,  and t o  p a n e  i n  wave l i k e  n o t i o n s  
t o w a r d s  tne p y l o r u s  — i n  1 1  i  & r e s p e c t  a a a-n̂  * a t e  uho 
movement  i s  s i m i l a r  to  t h a t  d e s c r i b e d  by Gannon.
H e r t z ' s  v i e w s '  a r e  a s  f o l l o w s  -  e a c i i p e r i s t a l t i c  vrnvQ 
¡ ¿ s  i t  a p  ̂ r o a c h e s ?  t h e  j». y l o  r u  s  d e e p e n c ,  a n d  n o o u  0 a n
i n c h  1 r u m  t h e  e n t r a n c e  t o  t n e  p y l o r i c  c a n a l  i t  d e c * , o n
t o  s u e  a  a n  e x t e n t  t h a t  j ^ a r t  o l  t i i o  p y l o r u s  b s t  a : .o  s 
u i m o  o  n c o  mp l e t e X j  s o p a i . a L . e d  i  r  o ... l u n e  i e  s  0 o i  t h e  u y o m  j h  « 
T h e  p a r t  o f  t h e  p y i o r u s  t h u s  c u t  o f f  d i m i n i s h e s  i n  
s 1 z e  a  s t n e  p e r i  s t a l t  i c  v e  p r u ^ r e  s u e  s , a o  a. r e s u l t  
t h e r e  i s  som e  c h y m e  f o r c e d  t h r o u p n  t h e  p y i o i ’ u s  i n t o  t h e  
d u o d e n u m ,  a n d  t h e  r e m a i n  a o r  01 t h e  c o n t e n t s  a r e  f o r c e d  
b ac k  a s  a n  a x i a l  r e f l u x  i n t o  t h e  s t o m a c h .  T h e  w a v e s  
i n c r e a s e  i n  s t r e n ^ t n  a o  d i ^ e  s t i o n  p r o c e e d s ,  a n d  c o n t i n u e  
w i t h o u t  i n t e r m i s s i o n  i r o n  i m m e d i a t e l y  a l t e r  t h e  
c o m m e n c e m e n t  o f  a  m ea l  u n t i l  t h e  s t o m a c h  i  a s m p t y . 
E n d le m u n n  t h o u , : n t  t h a t  HCL s t i m u l a t e d  ^ e r i  s t a l s i  s ,  
a n d  b e l i e v e d  t h a t  t n e  p e r i s t a l s i s  w a .s p r o p o r t i o n a l  t o  
a  h e  u  w  i  1 p r e  s e n t ,  ^he a C u i v i o y  o t  p e r i s t a l s i s  a i  s o
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d e p e nd s u p o n u de 1 o o d . The s t i e t o . n i n g  e i t he  mu soudai  
c o a t  o f  t he  s tor iach by the  e n t r y  o f  f o o d  i s  p r o b a b l y  
tne  c h l e  1 s t i mu l u  ̂ t o  i t s  a c t i v i t y  ( G u c c e s c h i )  i i . e  
mere  c o n t a c t  o i  smo o t h o b j e c t s  w i t h  the  ; ' a s irr i  c HuCOj v 
membrane h a s  no e f î © e t , but  i r r e g u l a r l y  shaped  o b j e c t  0, 
e s p e c i a l l y  i l  t he y  a r e  h a r d ,  w i t h o u t  d o u b t  s o i m u i a t e  
p e r i  o t a i  s i  s . Ti b e a c t i v i t y  o l  peii. .»t._fci a j . s  t h u .
v a r i e s  w i t h  the c o n s i s t e n c e  o f  the  f o o d  w h i c h  r e a c h e s  
t he  s to ma c h .
T h i s  d e s c r i p t i o n  i s  v e r y  l i k e  t h a t  o l  Gannons  f o r  
mo t o t i l i t y  o f  t h e  s tomach in  c a t s . a n d  the  mo ve me nt s  
r e l a t e d  by H e r t z  a r e  c e r t a i n l y ,  more  o r  l e s s ,  c h u r n i n g  
movement s .
The p y l o r u s  h a s  a n e r v o u s  r e f l e x  mechani sm o l  i t s  
own,  and tne  s p h i n c t e r  r e l a x e s  on the  a r r i v a l  01 e a c h  
p e r i s t a l t i c  w ave .  I t  r e q u i r e  a some f o r c e  t o  p r e s s  
the c o n t e n t s  t h r o u g h  tne  p y l o r i c  s p h i n c t e r  i n t o  the  
d u o d e n urn, an d u h i  s i s  b r  o u g h i» a b o u t  by the w a v e s 
be c om in , ;  d e e p e r  a s  the..  a t p ru ac n  the  p y l o r u s ,  and t h u s  
t h e  i  n t r  a -  g a s i  r  i  c p r e s s u r e  i a ¡ q ' ô a t s r  a. t t h i s  p o r  t i  o n 
o f  t n e  stomach than e l  s e w n e r e . The r e l a x a t i o n  o i  
t h e  p y l o r i c  s p h i n c t e r  nay be i n h i b i t e d  by c e r t a i n  
i n f l u e n c e s .  Pawlow s a i d  the  p r e s e n c e  o f  h y d r o c h l o r  
a c i d  i n  the  duodenum was  such an i n f l u e n c e ,  and c - n n o n  
say s sub s t a n c e  s w h i c h  n i g h t  i n j u r e  t h e  duodenum in  
v i r t u e  c i  t h e i r  p r o p e r t i e s  w h e t h e r  t h e r m a l ,  m e c h a n i c a l ,
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o r  c h e m i c a l ,  u i s o  i n h i b i t  t h e  ope ni n .  ol '  the  p y l o r i c  
s p h i n c t e r .  ''.'hen t h e  p e r i s t a l t i c  w a v e s  l o r  any reauc  
a r e  e x c e p t i o n a l l y  s t r o n g  t he y  b e g i n  n e a r e r  the i u n d u c  
thaii  u Cuu.1 j and oney c  ̂e an e x c e s s i v e  x i  ¿»e i  *.* ^co 
i n t e r n a l  p r e s s u r e  i n  the  p y l o r i c  end o i  t h e  s t o m a c h .  
A b s e n c e  o i  r e l a x a t i o n  o l  t he  p y l o r u s ,  o i  c o u r s e  may b o ,  
and o f t e n  i s ,  o r .  a n i c .  TTo p e r i s t a l s i s  o c c u r s  i n  t he  
f u n d u s  and u p p e r  p a r t  o l  t he  s t omach ,  t he  m u s c u l a r  c o a t  
o i  w h i c h  i s  much t h i n n e r  than the  p y l o r i c  p a r t  . The 
u p p e r  h a l l  a c t s  a s  a s t o r e h o u s e  l o r  t h e  f o o d .  I t  i s  i n  
a c o n d i t i o n  o l  t o n i c  c o n t r a c t i o n ,  and o n l y  r e l a x e s  a s  
e ac h  h o i u s  o 1' l o o d  r e a c h e s  i t  f r o m the  s t o m a c h . T h i b  
c o n s t a n t  c o n t r a c t i o n  p r o d u c e s  a r e g u l a r  d i m i n u t i o n  in  
v o l u m e ,  and so f o o d  i s  d o l e d  o u t  to  t he  a c t i v e  p y l o r i c  
p a r t ,  i n  such a way t h a t  a l t e r  the  c o n c l u s i o n  o i  a  me a l  
t h e  c o n t e n t s  o l  the  l a t t e r  d i m i n i s h  much l e s s  r a p i d l y  
i n  vo lume than t h o s e  o r  the  i o r a e r . The c o n s t a n t  s t a t e  
o l  c o n t r a c t i o n  m a i n t a i n s  t he  t u b u l a r  f o r m  o l  the  
s tomach  and c o u n t e r b a l a n c e s  g r a v i t y .
S a x l  and 1 u l l e r  («ji. ) s u g g e s t  t h a t  t h i s  a d a p t a t i o n  o l 
the  s tomach to  the  vo lume o i  i t s  c o n t e n t s  r e s u l t s  f ro m 
a r e i l e x  w h i c h  o r i g i n a t e  s in  the  o e s o p h a g u s  d u r i n g  
s w a l l o w i n g ,  and i s  c o n v e y e d  t o  the  s tomach by the
V <a. i ”, U 3 •
The n a t u r e  o l  the  me c han i sm by means o i  w h i c h  t he  stoihu 
a d a p s  i u & x l  t o  t ne  vo lume o l  i t s  c o n t e n t s  in  such . 
v/ay t h a t  t he  i n t e r n a l  p r e s s u r e  r emai ns  c o n s t a n t ,  i s  
mere  c o m p l i c a t e d  t han  mi. ht  he s u „ , . o s e d .
r rut i i ner  (.az.) p o i n t e d  o u t ,  t h a t  a me *e r e l a x a t i o n  o i  
t he  t o n i c  c o n t r a c t i o n  o i  t h e  m u s c u l a r  f i b r e  a o f  the  
¡stowa.cn vVuuid be q u i t e  i n s u f f i c i e n t  t o  a c c o u n t  f o r  
t h e  e no r mo us  v a r i a t i o n s  w h i c h  o c c u r  i n  t he  v o l u m e  o i  
the  s t o m a c h ,  w i t h o u t  any v a r i a t i o n s  in  the i n t e r n a l  
p r e s s u r e .  He s u g g e s t e d  t h a t  a r e - a r r a n g e m e n t  o i  t he  
■nuoculur f i b r e s  must  simu 1 t a n e o u s i y  o c c - r . A l b e r t  Hua.Le 
p r o v e d  t h i s  s u p p o s i t i o n  t o  be c o r r e c t  by s t u d y i n g  the 
s t o m a c h s  o f  1 ' rogs  when empty*  and when f u l l .  A r e -  
a r ran . ; e r i eut  o f  t he  f i b r e s  was f ound  t o  he an i m p o r t a n t  
f a c t o r ,  a s  i n  t he  c o n t r a c t e d  s tomach o f  the  f r o g , they  
a r e  a r r a n g e d  i n  f r o m  f i f t e e n  t o  twenty l a y e r s ,  w h e r e a s  
in the  f u l l  s tomach t he  m u s c u l a r  c o a t  c o n s i s t : ,  o f  o n l y  
two o r  t h r e e  I a y a r s .
When an o r d i n a r y  meal  i s  t aken  by an i n d i v i d u a l  l y i n g  
on h i s  b a c k ,  o r  on n i s  l e f t  s i d e ,  i t  r e a c h e s  t he  p y l o r . .  
more  s l o w l y  than i n  the  v e r t i c a l  p o s i t i o n .  I f  o n l y  a 
smaul  q u a n t i t y  i s  t ake n  a t  a t i m e ,  i t  c a u s e s  the  fund.  
t o  b u l g e ,  b u t  d o e s  n o t  e v e n  t o u c h  t h e  e n t r a n c e  to  the  
c o l l a p s e d  p a r t  o f  the s tomach ( H o i z n e c h t ) .  Hence  the  
v e i h  s m a l l  raoals  o f t e n  g i v e n  t o  b e d - r i d d e n  p a t i e n t s ,  
r ema i n  in the  f u n d u s ,  u n l e s s  t h e  e r e c t ,  o r  s e m i - recumbe  
p o s i t i o n  i s  a s su me d .  Only  when two o r  t h r e e  such  f e e d  
a v s  ...eo.. t a u e n , w i l l  o... 1 1 i c  i e n t  m a t e r i a l  be p r e s e n t  
t o  r o a c h  t h e  e n t r a n c e  i n t o  the  bo dy  o f  the  s t o m a c h .
I i  the  p a t i e u u  i s  u n a 1l e  to  s i t  u p , i t  i s  t h e r e f o r e  be t
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t o  g i v e  m e a l s  ol '  m o d e r a t e  s i z e  a t  i n t e r v a l s  o f  a l'ev; 
hou r s ,  i n  s i - a d  o f  f r e q u e n t  v e r y  s m a l l  f e e d s .
R a i d e r  (.aa. ) q u o t a s  H o l z k n e c t s  d e s c r i p t i o n  w h i c h  i s  a s  
f o a l o v / s  - "The m o t o r  pnenomena o f  d i g e s t  i o n ,  a s  s ee n  
by R o e n t g e n o s c o p y ,  a r e  a s  f o l l o w s .  W h i l e  t h e r e  i s  nju 
a c t i v e  movement to be seen  i n  the  c a r d i a c  p o r t i o n  o f  
t he  s t o m a c h ,  the  l o . / e r  p o r t i o n  o f  t r.o . : r e a t e r  c u r v a t u r e  
e x h i b i t s  d e e p  c o n t r a c t  i o n s .  The se  do*, re a s i o n s  t r a v e l  
tow a rd s the p y l o r u s ,  g r a d u a l l y  g e t t i n g ,  i e o p e r  d u r i n g  
t h e i r  p a s s a g e ,  t i l l  they p e t  t h e i r  maximum a e ^ t h  a t  
the  S p h i n c t e r  P y l o r i ,  a p o i n t  t h r e e  t o  f o u r  l i n g e r s  
b r e a d t h  a b ov e  t h e  p y l o r u s .  The maximal  p o i n t  o f  
d e p r e s s i o n  i s  c h a r a c t e r i z e d  by the  l e n g t h  o f  t im e  i t  
r e m a i n s  i n  a s t a t e  01 t o n i c  c o n t r a c t  i o n ,  and by the  
f a c t  t n a i  the  c o n t r a c t i o n s  h e r e  a r e  t h e  most  e n e r g e t i c  
e l  any p a r t  o f  the  s t omac h . va i l .
O p p o s i t e  to  t h i s  deep  c o n s t r i c t i o n  o f  t he  g r e a t e r  
c u r v a t u r e  a p p e a r s  a s i m i l a r  d e p r e s s i o n  o f  the  l e s s e r  
c u r v a t u r e  o f  a l m o s t  e q u a l  d e p t h .  The re  i s  no movement  
o f  tne l e s s e r  c u f rv at ur e  v i s i b l e  in the  u p p e r  p a r t  o f  
i t s  c o n t o u r .  E v e n t u a l l y ,  t ne  d e p r e s s i o n  o l  the  s m a l l e r ,  
and t h a t  o f  the  l a r g e r  c u r v a t u r e  m e e t ,  so t h a t ,  on the  
s c r e e n ,  t h e r e  i s  a c l e a r  l i n e  be  tv/eon t h e  shadow o f  
the  eont - ents  o f  the  c o r p u s ,  and o f  t o e  an t r um .  Soon 
a i u6: ./ui d s , one ¿ahado ./ \j 2 o ve an urtai; d i Sappear  s , i t s  
c o n t e n t s  he i ip  e m p t i e d  i n t o  the  duodenum by a p r o c e s s
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o 1 c o n o  en t r i e  o o n t r a c t  i  on .
Tne c o n s t r u c t i o n ,  t h r e e  o r  î oui  î i  n <. e ¿. o> In o a d t h u o \ e 
t he  p y l o r u s ,  m e n t i o n e d  a b o v e ,  h a s  t h e  e f f e c t  o f  a 
s p h i n c t e r  a n t r i ,  w h i c h  p e r i o d i c a l l y  c u t s  o f f  t h e  ar . tr  
p y l o r i  f r o m  the body o f  the  s to mac h .  The c i r c u l a r  
c o n s t r i c t i o n  a t  t h i s  p o i n t  i s  c o m p r a M e  i n  b r e a d t h ,  an 
e x t e n t  w i t h  the  p y l o r u s  i t s e l f .  The b u t t o n - l i k e  
r e d u c t i o n  o f  t h e  antrum i s  b r o u g h t  a b o u t  by a p r o c e s s  
o f  c o n c e n t r i c  c o n t r a c t i o n .  I t  i s  d o u b t f u l  h o w e v e r ,  
w h e t h e r  t h e r e  i s  a s i m u l t a n e o u s  p e r i s t a l t i c  movement 
o f  tne  c i r c u l a r  c o n t r a c t i o n  t o w a r d s  the  p y l o r u s ,  o r  
w h e t h e r  the c i r c u l a r  d e g r e s s i o n  r e m a i n «  s t a t i o n a r y , ar|)d 
the  e v a c u a t i o n  i s  b rou.  .ht a b o u t  by a c o n t r a c t  i o n  o f  
t h e  l o n g i t u d i n a l  f i b r e s  a l o n e .
The wbove pnenomena s u b s t r a t i a l l y  c o r r e s p o n d  w i t h  the 
o l d e r  o b s e r v a t i o n s  made by p h y s i o l o g i s t s  and c l i n i c i a n s .
rr i
i - x  ~
T o n i e  A c t i o n .
In a. n o r m a l  s tomaeh ,  the  u t i - â r  b o r d e r  o f  t u e  c o u l e n t  s» 
s h o u l d  be a b o u t  the  l e v e i  oi '  t h e  e a r d i a c  o r i f i c e . I î  
more  iuud i s  t a  k e n , t h e  e l i e o t  s h o u l d  be c» v / i d e n i n g  o i  
t he  tube - t o n i e  a c t i o n  r e t a i n s  the  storaaeh in i l s  
t a b u l a i ’ l ' on; : .  I l  i s  an a u t o m a t i c  c o n t r a c t i o n ,  and 
c o u n t e r a c t s  t h e  e î ' i ' e c t  o f  g r a v i t y  on t h e  f o o d .
A t o n y  i s  a l o t s  oi'  t o n i e  a c t i o n ,  o r  t o n e ,  and r e s . i t  s 
in  a ' f a l i i n g  oi '  the  l o v e r  b o r d e r  oi'  the  s t omae h .  Tone 
i s  a p r o p e r t y  o i  l i v i n *  , h e a i t h y  mu s c i e  , and i s  
t h e r e f  o re a b s e n t  i n  t he  g o r t - n o r t e m  roorn.  1 1 i s  undtir 
t he  c on t r o l  o 1 t he c e n t r a i  ne rv o a s s., s t em, and may a l  te i 
v e r y  r a p i d i y .
Ses d i a g r a m s
F i l l i ng  o i  tne  A t o n i e  r t o c u o n .
U - U m b i l i c u s .
L — J y t? s * i  i  i i  t  o i iii i. c  0 o u  t  e  a u s .
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Sunmary o i  t h e  Move m en t s  o f  the  S t o m a c h .
1 .  Food a s  i t  e n t e r s  t he  s t o m a c h ,  i s  h e l d  up f o r  a 
few s e c o n d s ,  i n  v i r t u e  o f  the  t o n i c  a c t i o n  ol '  t he  s i  
.^nd t he n g l i d e s  t o  t he  m o s t  d e p e n d e n t  p a r t .
2 .  As n one  f o o d  i s  g i v e n ,  the  s tomach  d i s t e n d s  l a t  
a l l y ,  t h e  t u b u l a r  shape o f  t he  s to mac h  b e i n g  m a i n ­
t a i n e d  -
3 .  The f u n d u s  uc U  a s  an a c t i v e  r e s e r v o i r  f o r  t h e  
f o o d ;  n o r m a l l y ,  no p e r i s t a l s i s  t a k e s  p l a c e  a t  the
x.and u s .
4 .  I m m e d i a t e l y  f o o d  e n t e r s ,  p e r i s t a l s i s  b e g i n s .  T 
s t a r t s  a b o u t  t he  r e g i o n  oi'  t he  I n c  i  s u r a  A n g u l a r  i s ,  
and r u ns  i n  wave l i r e  m o t i o n s  t oward~  the  p y l o r u s .  
The i n t r a g a s t r i c  p r e s s u r e  i n  t he  r- . -gion o f  the  p y i o r  
h ec omi n ,  r a i s e d ,  some f o o d  i s  f o r c e d  o u t  t h r o u g h  the  
r e l a x e d  s p h i n c t e r ,  and the  r e m a i n d e r  i s  r e t u r n e d  by 
a x i a l  r e f l u x  to  t o e  j.y l o r i c  an t rum.
s .  The s tomach s h o u l d  be c o m p l e t e l y  empty s i x  hour  
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VI .
DI PEASES OF THE STOMACH.
i . ■tASTROPTOSI s .
That  the  a b d o m i n a l  or, ' :uns rauy be d i s l o c a t e d  und e r  
c e r t a i n  c o n d i t i o n s  hue  be en  known f o r  a I on . ;  t i r a s .
( 2 u. ) [y s si la u 1 w t  be  i  1 r  s t  ̂o c o. i  j_ a t t e n t  i o n   ̂c a  v ai  i ■. > 
o f  change  s i n  the i ' o m ,  and p o s i t i o n  o f  l i e  s t o m a c h ,  
and t o  p o i n t  o u t  t h e  c o n n e c t i o n  e x i s t i n g  h e t w e o n  t he  se 
a h n o r n a l i t i e s  and c e r t a i n  c i i n i c a i  s y n p t o m s .
M e n i e r t  ( ts. ) d e r a o n s t r a t e d  t h a t  E n t e r o p t o  s i  s i  s by -w 
raoans r a r e ,  and t h a t  i t  i  s c o  ramoner i n  v.'craen.
G l e  nard  (.¿6.) wus t he  f i r s t  to e a l l  a t t e n t i o n  t o  t h e  f r é q u e n t  
o c c u r r e n c e  o f  a n o m a l i e s  in  the  p o s i t i o n  o f  t he  a b d o m i n a l  
v i s c e r » ,  and t o  p o i n t  o u t  i t s  c i i n i c a i  s i g n i f i c a n c o .
| He s a i d  the c a u s e  v/as a r e l a x a t i o n  o i  the  1 igaras ;t t 
a 1 1 a c hed t a t ne se v i s j s r a .
The stomuch a l o n e  i  s r a r e i y  d i  s l o c a t e d ,  b u t  o t h e r  a b d o m i n a l  
v i s c e r a  a r t  u s u a i i y  d i s p l a c e d  a t the 001/10 t i m e .  
d i s l o c a t i o n  o i  a b d o m i n a l  o r g u n s ,  i ô  n a t u r a i l y  u s u a i i y  
the re  su 11 o f  p a t h o l o g i e  a l  p r o c e s s u s  i n  t he  a b d o m i n a l  
e u - i t / ; but  a l a r g e  p l e u r a l  e x u d a t e  on the  l e f t  s i d e  
may f o r c e  the  dio.phraj.rn dow&nward on t h a t  s i d e ,  and i e a d  
t o  a mo d ér a  te de.  r e e  o f  d i s  p la c eme nt  o f  the  o r g a n s  i n  
c o n t a c t  v / i th  the  d i u p h r a . m .
’ Torbid  p r o c o s s e s  t h a t  0 c eu r  i n  t he  a b d o m i n a l  c a v i t ; , , 
and l e a d  to  é m a r g e m e n t  o f  d i f f é r a n t  o r g u n s  c a u s e  d i s ­
l o c a t i o n s ,  and c h a n g e s  i n  f o r m  o f  otine r o r g u n s ,  
p a r t  i e u l a r i . ,  s 1 orna * h .
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The e f f e c t  o r  t i g h t  l a c i n g  i s  t o  c o m p r e s s  t he  l o w e r  
p a r t  c l  t ne  t h o r a x ,  and t h i s  may be  a c a u s e .
Abnormal  d i s t e n t i o n  ol '  the  s t o mac h  i t s e l f ,  w h i c h  
p e r s i s t s  i or  some t i m e ,  may c a u s e  i t  to be  d i s vi a o  d .
A ooniiion c u t  Jd 01 d i s l o c a t i o n ,  and c hang e  i n  uhe l o t  i
0 f  t he  o rgan , i s i ’oand  i n c a r  t a in  i n f  i  amma t o ry p r  u c e s sa s 
and a d h e s i o n s  w i t h  n e i : h b o u r i n g  o r g a n s  t h a t  f o r m  a s  
a r e s u l t  o f  t h e s e  i n f l a m m a t i o n s .  Such c h a n g e s  a r e  
s e en  i n  C a r c i n o m a ,  and a d h e s i o n s  f o l l o w i n g  p e r i t o n i t i s .
0arward  ine  c i t e s  P e r i c o l i t i s  a s  a caus© . 
l a s t r o p t o s i s  i s  f o u n d  in a d u l t s  o l  b o t h  s e x e s ,  c h i e i ' l .  
in  c h i c k e n  b r e a s t ,  in f u n n e l  b r e a s u ,  i n  c a s e s  where  ..ho 
d i a p h r a g m  o r  l i v e r  i s  d i s l o c a t e d  d own war ds ,  and in  
c a s e s  v/here the l i v e r  i s  e n l a r g e d -
St i l l e r & i l ’ ound t h a t  G a S t r o p t o s i s  was f r e q u e n t  'where 
t h e r e  wu.» p r e s e n t  a f l o a t i n g  t e n t h  r i b .
B t r a u s s  ( vj, ) d e s c r i b e s  i a s t r o p t o s i s  e t i o i o g i c a l l y  i n t o  
two c l a s s e s «  The f i r s t  d e p e n d s  upon a n o m a l i e s  o f  
bo dy  f o r m a t i o n ,  and tne  s e c on d  d e p e n d s  upon l o c a li
m e c h a n i c a l  c a u s e s .  The m a j o r i t y  o f  c a s e s  b e l o n g  t o  
the  f i r s t  g r o u p , and in such i n d i v i d u a l s ,  he b e l i e v e s ,  
t h e r e  i s  a c h a r a c t e r i s t i c  f o r m a t i o n  o f  t he  t h o r a x ,  and 
p e l v i s  - in  o t h e r  w o r d s  a n a t u r a l  p r e d i s p o s i n g  c o n d i t i o n
1 he 1 ac   ̂ i  , tna  >, in  many o i the j oa  se s , the  re i s  a 
c o n g e n i t a l  d e l i c a c y  o r  f r a ,  i i i t y  o f  t i s s u e ,  wh i ch ,  
u.. d s . o u i au n ,  and in . .re a b s e n c e  o l  s u*. p o r  t , y i e l d s ,
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and t he  ru e a s i l y  b e c o m e o  u i s ¿ . l a c e d  .
D i s l o c a t i o n  o f  the s tomach i s  t h e r e f o r e  u s u a l l y  a c q u i r e d ,  
and i s  due c h i e f l y  t o  tne  chain.e  i n  t he  n o r m a l  ur ran .  di­
me nt  o f - ¿ ¡ .acu i n  the  l o w e r  h a l l  o l  t he  t u o r a x ,  <xiid t : .e 
u p p e r  p o r «  i on  01 t o e  a b d o m i n a l  c a v x  uy . ± he s to mac n
and o t h e r  a b d o m i n a l  v i s c e r a  mu s u a d ap t  t h e m s e l v e s  co 
t h e  ->o change  s ,  and to  t h i s  d e c r e a s e  i n  t he  no r ma l  amoun 
o f  s p a c e  p l a c e d  a t  t h e i r  d i s p o s a l ,  and a r e  c o n s e q u e n t  y 
f o r c e d  to  move in  t he  d i r e c t i o n  o f  l e a s t '  r e s i s t a n c e ,  
and to t ake  up a p o s i t i o n  w h e r e v e r  t h e y  f i n d  room.
Cr a s t r o  p t o s i s  i s  a d i s l o c a t i o n  o f  the  s t o m a c h  downward Is. 
S t r i c t l y  s p e a k i n g ,  we r a r e l y  f i n d  the  . / ho l e  s t omac h 
d i s p l a c e d  downward s ,  f o r  the  o r g a n  i s  f i x e d  a t  i t s  
c a r d i a c  e nd ,  and i t  i s  u s u a l l y  the  p y l o r u s  a l o n e  t h a t  
t a i l s .  The t i x e d  p o i n t  i s  u s o a x I t  s i t u a t e d  i n  the  
r e g i o n  o f  the t w e l f t h  t h o r a c i c  v e r t e b r a ,  and t h i s  p e r  
o f  the  o r g a n  u s u a l l y  r e m a i n s  in. c o n t a c t  w i th  t h e  d i a p h r a g m ,  
e v e n  thou,  h tne  r e s t  o f  the s tomach  i s  d i s l o c a t e d .
Of  c o u r s e ,  i f  the s t omac h i s  h ea v y  and d i s l o c a t e d  downwar d ,  
t h i s  p o r t i o n  o f  the or ,  an may a l s o  be f o r c i b l y  p u l l e d  
f r o m  i t s  no r mal  p o s i t i o n .  A l l  o t h . r  p o r t i o n s  o f  t he  
s tomach h o w e v e r ,  a r e  f r e e l y  m o v a b l e ,  and can e a s i l y  
c hang e  t n e i r  p o s i t i o n .
In d e t e r m i n i n g  t he  a bn or mal  po s i t  i o n  o f  t h e  stownach •
i o n
i u i s  iiip o x c an u oO i o o a . a  u he 1 j /  se r  c u rv  a tu we, an d t . i e 
p / x O r u s ;  i t  i s  onl . .  when the  l a t t e r  p o r t i o n s  o f  the
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stomaon a r e  d i s p l a c e d  downwards  that,  .79 can  t r u l y  c u l .  
t h e  p o s i t i o n  G a s t r o p  to  s i s . The g r e a t e r  c u r v a t u r e  
may he v e r y  l ow  down in  any s tomach t h a t  i s  ab n or ma l ! . ,  
l a r g e  but  s l i l 1 i n  i t s  n or ma l  p o s i t i o n .
In c o n s i d e r i n g  t ne  q u e s t i o n  o i  G a s t r o p t o s i s ,  the 
o b s e r v a t i o n -  o f  P i ' a h i e r  a r e  i m p o r t a n t .  He l o u n d  t h a t  
the  l o w e r  p u l e  o f  t he  s tomach c o u l d  be l i l t e d  c o n s i d e r ­
a b l y  by a v o l u n t a r y  c o n t r a c t i o n  o i  t he  a b d o m i n a l  m u s c l e  
and c o u l d  bo c a u s e d  to  dr op  by t h e i r  v o l u n t a r y  r e l axa* -  
t i o n .  H e r t z  l ' jund t h a t  the l o w e s t  p o i n t  oi '  the
stomach  c o u l d  be r a i s e d  5 tu 13 c . m .  by a v o l u n t a r y  
e f f o r t .  Thu.:,, g r e a t  r e l a x a t i o n  o f  t he  a b d o m i n a l  w a l l s  
may l e a d  to  G a s t r o p t o s i s .
With re.  ard  to  t he  d i a g n o s i s  01 t h i s  c o n d i t i o n ,  X Ra„ 
i -  a l l  i m p o r t a n t .  A l l  t h a t  i s  d o n e ,  a s  a r u l e ,  i n  
e xu mi n i n .  s tomach  c a s e s  i s  t o  d e t e r m i n e  the  p o s i t i o n  
o i  the  . r e a t e r  C w r v a t u r e , and t h i s  i s  u s e l o s s  i n  such  
a c o n d i t i o n .  A d i s l o c a t i o n  o f  the s tomac h downward 
c<-n o n l y  be d i a g n o s e d  by f i n d  in.  the  p o s i t i o n  o i  tne  
p y l o r u s ,  and l e s s e r  c u r v a t u r e ,  and by t he  m e t h o d s  o f  
p a l p a t i o n  and p e r e u - s i o n  t o i s  i s  i m p o s s i b l e .
Wi th  tne X Ra ys ,  h o w e v e r ,  one  can wat ch  the  f o o d  
e n t e r i n g  tne s t o m a c h ,  c an  see  i t  f i i i i n .  the  s t o m a c h ,  
and Can d e t e r m i n e  the  p o s i t i o n  o l  the f u n d u s ,  
g r e a t e r  c u r v a t u r e  and l e s - e r  c u r v a t u r e ,  and t ne p y l o r u s
- a l ­
l y  1
In no  st  c a s e s  o f  G a s t r o p t o s i s ,  t h e r e  i s  a t o n y  a s  
v / e l l .  The l o w e r  p a r t  o f  the  s tomach  d r o p s  deep  
and  l ow  down i n  the  abdomen.  The body o f  t h e  s tomach
b ec o me s  s t r e t c h e d ,  and i t s  lumen p r a c t i c a l l y  o b l i t e r a t e d  
i f  i t  b e c o m e s  o v e r  s t r e t c h e d .
On W a t c h i n g  the  me al  e n t e r i n g  the  s t o m a c h ,  i t  f i r s t  
c o l l e c t s  f o r  a s h o r t  t ime  b e l o w  t he  " T ' agenb i a  s e " and 
t h e n  p a s s e s  down in  a t h i n  s t r e am  t h r o u g n  t he  s t r e t c h e d  
p a r t  o f  the  body  o f  tne  s tomach and f i n a l l y  c o l l e c t s  a t  
t he  moot  d e p e n d e n t  p a r t .
D i a g r a m a 1 1 c a l  Ly -
I f  t he  bo dy  o f  the  s tomach i s  s t r e t c h e d  so f a r  t h a t  
t ho  lumen b ec o m e s  o b l i t e r a t e d ,  a c o n d i t i o n  o f  h o u r - g l ^ s s  
s to mac h  i s  s i m u l a t e d .  On a d m i n i s t e r i n g  t h e  b i s m u t h  
f o o d ,  m o s t  o f  i t  p a s s e s  down i n t o  the  d e p e n d e n t  p o r t i o n  
o f  t ne  s to mac h,  but  a s ma l l  q u a n t i t y  i s  h e l d  up , iust  
a b o v e  the  o c c l u d e d  bo ay  o r  tne  s t o ma c h ,  and t he  f o l i o  
i n g  a p p e a r a n c e  r e s - i t s  -
See d i a g r a m  on n e x t  p ag e  .
/ -
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H o u r - . ; l a s s  s tomach a s  r e s u l t  o f  O a s t r o l  t o s i  s .
I t  would  ba O b se r v e d  t h a t  i n  G a S t r o p t o  s i  s t i e  shadow 
c a s t  by t he  e m u i s i o n  i s  a l m o s t  w h o l l y  h o r i z o n t a l ,  and 
t h e  v e r t i c a l  shape o f  the nor mal  s t omac h a b o l i s h e d .
H e r t z  (.*<*.) s a y s  " W i t h  the  X d a y s  any a b n o r m a l i t y  i n  tiji© 
p o s i t i o n  and shape  o f  the  s tomach  can bo r e a d i l y  o b s e r v e  
By no o t h e r  means  can h a s t r o p t o  s i s  be i n v a r i a b l y  
d i a .  n o s e d  w i t h  c e r t a i n t y ,  f o r  i n  many c a s e s  i n  whi ch  t h e  
s tomac h i s  q u i t e  no r ma l  i n  p o s i t i o n  when the  p a t i e n t  l i e  
do wn ,  a s  he d o e s  f o r  o r d i n a r y  a b d o m i n a l  e x a m i n a t i o n ,  
i t  d r o p s  t o  a r e m a r k a b l y  l ow l e v e l  a s  soon  a s  he s t a n d s  
u p -  I have  be e n  s t r u c k  by the  f a c t  t h a t  s e v e r e  
g a s t r o p t o  s i  s i s  n o t  un-common in i n d i v i d u a l s  who se 
a b d o m i n a l  m u s c l e s  a r e  . . ' el l  d e v e l o p e d ,  and w h os e  o t h e r  
v i s c e r a  do no t  a , . p e a r  to  drop  e x c e s s i v e l y  when the  
e r e c t  p o s t u r e  i s  assumed"
P t o s i s  o f  an o t h e r w i s e  n o r m al  s tomach d i s a p p e a r i n g  i n  
the  h o r i z o n t a l  p o s i t i o n .
(3o)hr H a r r i s o n  Or to n  say s t h a t  i f  a  p a t i e n t  w i t h  g a s t r o p h  
t o  s i  s i s  e xami ned  in  the  e r e c t  p o s i t i o n  t he  b i s m u t h  
i s  seen  l ow down in t he  p e l v i s ;  b u t  on p u t t i n g  t h e  
p a t i e n t  on h i s  hack the  who l e  s tomach s h o u l d  d r o p  b a c k ,  
and the  b i s m u t h  he s een  a b o v e  the  u m b i l i c u s .
I t  h a s  been  n o t e d  t h a t  p a t i e n t s  w i t h  g a s t r o p  t o  s i s  a r e  
f r e q u e n t  s u f f e r e r s  f r o m  d y s p e p t i c  symptoms and a v a r i e t y  
o f  n e r v o u s ,  h y s t e r i c a l ,  and n e u r a s t h e n i c  d i s t u r b a n c e s .  
E . v .  -  f e m a l e  -  a e t . i d .  was  such a c a s e .  She had 
g l e b u a  h y s t e r i c u s ,  t a c c h y c a r d i a ,  p a i n s  in d i f f u s e  a r e a s  
o f  the  abdomen,  and v o m i t e d  a f t e r  e v e r y t h i n g  t u r e n .
She had a c t u a l l y  been w as h i ng  o u t  h er  s tomach  d a i l y  
w i t h  a s tomach  t u b e , and f rom t ime  t o  t ime  l i v e d  on 
n u t r i e n t  e nemas .  She had her  s t omac h X r a y e d .
At the  end o f  s i x  h o u r s  a f t e r  the  1 s t  b i s m u t h  meal  
t h e r e  was a c o n s i d e r a b l e  r e s i d u e  r e m a i n i n g  in the  
s to mac h  wh i ch  was d i l a t e d ,  and p t o s e d  b e l o w  t he  
u m b i l i c u s .  On r i v i n g  a 2nd meal  t h e  s tomac h was  f o u nd  
t o  be a t o n i c ,  p e r i s t a l s i s  f e e b l e ,  and tne  p y l o r i c  
end  and u. p o r t i o n  o f  the hody  o r  the  s tomach  d i s l o c a t e d  
She was p ut  on a m o d i f i e d  W e i r  ^ i t c h e l l  t r e a t m e n t  and 
i mp r o v e d  to  some e x t e n t .
-  f e m a l e  -  a e t .  2 4 .  has  w a s t r i e  and n e r v o u s
s y  saoms.  Her  s to mac n  uas y a s t r o p  to  sed and a ^ po ar e d  
t o  be a l m o s t  o n - a  l e v e l  w i t h  t he  S ymp hy s i s  P u b i s .
B o t h  t h e s e  c a s e s  were  in  l e m a l e s ,  and in  b o t h  t h e r e  
were  marked n e r v o u s  symptoms.
To make o ut  the  l e s s e r  c u r v a t u r e  i t  i s  n e c e s s a r y  to 
g i v e  t n e  p a t i e n t  a f u l l  m e a l . 11 the  s to mac h  i s  a t o n i c
t h e  l o u d  w i l l  i r a v i t a t e  t o  the  m o s t  d e p e n d e n t  p a r t ,  
and . . ' i i i  d i  s tend t he s tomach  v/i t hou t f i l l  i n g  i  t .
Th.3 g r e a t e r  c u r v a t u r e  ' . / i l l  b e c om e  l o w e r  and l o w e r ,  bfM 
l e s s e r  c u r v a t u r e  w i l l  r ema i n  o b s c u r e .  Thus  i n  p^astrop 
t o s i s  p l u s  a t o n i c  d i l a t a t i o n  we can  o n l y  say t h e r e  i s  
d i l a t a t i o n  o f  the  s tomach w i t h  d r o p p i n g  Of  t h e  p y l o r u s ,
1
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Summa r y  o f  G a s t r o p t o s i s .
1 -  The ) r e a t e r  c u r v a t u r e  i s  c o n s i d e r a b l y  b e l o w  
the  u m b i l i c u s .
** * i he py 1 0 r u s  i s  diu^.io*,ced dov / nwar us .
3 .  The p y l o r u s  and l e a s e r  c u r v a t u r e  r e - . u i  re to  be 
s e e n  t o  d i s t i n g u i s h  the  c o n d i t i o n  f r o m  an o r d i n a r y  
d i l a t e d  s t o mac h .
4 .  The s tomach l o s e s  i t s  v e r t i c a l  c h a r a c t e r  and 
b e c o m e s  a l m o s t  h o r i z o n t a l .
( See Case 4 - Pl»-*.te 3 . )
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H O U R - C L A S S  STOMACH
T h i s  c o n d i t i o n  nay  be c o n g e n i t a l  o r  a c q u i r e d  -  more 
o f t e n  i t  i s  a c q u i r e d .  The s t o m a c h  as su me s  a p e c u l i a r  
s a c c u l a t e d  o u t l i n e ,  and i s  d i v i d e d  i n t o  t;vo p a r t s  - 
a c a r d i a c  and a p y l o r i c  s a c .  In some i n s t a n c e s  t he  
c a r d i a c  sac  i s  l a r g e r ,  in  o t h e r s  t h e  p y l o r i c  o n e .
T or  a l o n g  t ime h o u r - g i u s s  s tomach  was  t h o u g h t  to  be 
n e a r l y  a l w a y s  c o n g e n i t a l ,  but  Moynihan h a s  shown t h a t  
i t  i s  a l m o s t  i n v a r i a b l y  due t o  A u s t r i a  U l c e r .  The 
u l c e r ,  »vhion i s  g e n e r a l l y  p l a c e d  a t  the  l e s s e r  c u r v a ­
t u r e ,  and e x t e n d s  i n t o  the  a n t e r i o r  and p o s t e r i o r  
s u r f a c e s  o f  the  s t o m a c h ,  g r a d u a i l y  c o n t r a c t s  and draws  
the  g r e a t e r  c u r v a t u r e  u p w a r d s .  A d h e s i o n s  a l s o  f o r m  
t o  t he  u n d e r  s u r f a c e  o f  the  l i v e r ,  t o  the  a n t e r i o r  
a b d o m i n a l  w a l l ,  o r  t oward  the s p i n e .  T h e s e  may d ca g  
u po n  .aid n a r r o w  t he  s to ma c h .  C a r c i no m a a l s o  c a u s e s  
t h e  c o n d i t i o n ,  b u t  t h i s  i s  p r o b a b l y  s e c o n d a r y  t o  a 
s i m p l e  u l c e r .  Spasm o f  the  m u s c l e  o f t e n  p l a y s  a p a r t  
in i t s  p r o d u c t i o n ,  i n d e e d  the  c o n d i t i o n  may be p u r e l y  
f u n c t i o n a l .
D i a g n o s i s .  The h i s t o r y  would  n o t  g i v e  t h i s ,  and t h e r e  
w ere  a. number o l  o i ,  no  u se d  p r e v i o u s l y ,  uni  ch ho we ve r»  
were  a l l  o p e n  to  f a l l a c y . The b e s t  known t e s t . .  u ra 
t he  f o l l o w i n g  -
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j_. xf1 u. s tomach t ube  bo p a s s e d ,  and uho
washed  o u t  w i t h  a known q u a n t i t y  o f  f l u i d ,  t h e  l o s s  
o f  a c e r t a i n  q u a n t i t y  w i l l  be o b s e r v e d  when t h e  r e t u r n  
f l u i d  i s  m e a s u r e d .
2 .  I f  t h e  s tomach be . /ashed o u t  u n t i l  t h e  f l u i d  
r e t u r n s  c l e a r ,  a sudden r u s h  o f  f o u l ,  e v i l  s m e l l i n g  
f l u i d  may o c c u r ;  o r  i f  the  s to ma c h  he washed c l e a r ,  
t n o  tube  w i t h d r a w n ,  a i d  p a s s e d  a g a i n  i n  a f ew m i n u t e  s 
s e v e / a i  o u n c e s  o f  d i r t y  o f f e n s i v e  f l u i d  may e s c a p e .
The f l u i d  has  r e g u r g i t a t e d  t h r o u g h  the  c o n n e c t i n g  
c h a r n e l  be twe en  the  ^ y i o r i e  and c a r d i a c  p o u c h e s .
3 . 1 1' the  s t omac h be p a l p a t e d  and a s u c c u s s i o n  spin,  
o b t a i n e d ,  the  s tomach  t u be  p a s s e d ,  and t he  stomach 
‘a p p a r e n t l y  e m p t y ,  p a l p a t i o n  w i l l  s t i i x  e l i c i t  a 
d i s t i n c t  s p l a s h i n g  s o u n d .  T h i s  i s  due t o  t h e  f a c t  
t h a t  o n l y  the  cu . rd io .0 pouch  i s  d r a i n e d ;  t h e  c o n t e n t s  
o f  t n e  p y i o r i c  r emain  u n d i s t u r b e d ,  a i d  c a u s a  the  
s p l a s h i n g  sound on p a l p a t i o n .
The a b o v e  t e s t s  a r e  o f  v a l u e ,  b u t  no r e l i a n c e  cun bo 
p l a c e d  on a n eg a ^ i v ^  i s  ¿ uj. l . p o s i t i v e  i e o u 1 u s a r e  
c e r t a i n l y  o f  v a l u e ,  e s p e c i a l l y  the  e s c a p e  o f  t u r b i d  
f l u i d  t h r o u g h  the  tube  a f t e r  the s to mac h  has  b e e n  
a p p a r e n t l y  washed c l e a n .  But i t  i s  o b v i o u s  t h a t  
p o s i t i v e  r e s ;  I t s  c a n n o t  be e x p e c t e d  f ro m t h e s e  t e s t s
i f  t h e  c o n s t r i c t i o n  i s  a t  a l l  t i g h t ;  and t h e s e  a r e  t h s
sh
v e r y  j a s e s  i n  wh i ch  a prompt  d i a g n o s i s  i s  m os t  i m p o r t *
The b i s m u t h  m e a l  and X Ray t e s t ,  i f  c a r e f u l l y  a p p l i e d ,  
i s  r e l i a b l e ,  and i  a by f a r  the  b e s t  c l i n i c a l  met hod  o f  
f i n d i n g  out  i l  t h e r e  i s ,  o r  i s  n o t ,  h o u r - g l a s s  
c o n t r a c t i o n .  I t  a l s o  s e r v e s  te  snow i f  t h e r e  i s  
p y l o r i c  o b s t r u c t i o n  a s  w e l l ,  f o r  ir. t h e  a b s e n c e  o f  t r i  
c o m p l i c a t i o n  une b i s m u t h  p a s s e s  i rom t ne y y l o r i c  p o uc n  
i n t o  t h e  i n t e s t i n e s  i n  a n a t u r a l  way.
X Ray app ear a¿ . c e  01 H o u r - g l a s s  Sternach.
The b i s m u t h  i s  h e l d  up in t he  u p p e r  s a c ,  and one may 
n o t e  r e t a i n e d  f o o d .  The l o w e s t  p o i n t  o f  t h i s  s ac  w i l l  
be seen  t o  be c o n s i d e r a b l y  a b o v e  the  u m b i l i c u s ,  and 
shows no i n d i c a t i o n  o f  t u r n i n g  to  t he  r i g h t  a s  i f  
t o w a r d s  t he  p y l o r u s .  On w a t c h i n g ,  one  gene  r a l l y
s e e s  some p o r t i o n  p a s s i n g  on i n  d r o p s ,  o r  a s  a t h i n  
p e n c i l ,  and f a l l i n g  i n t o  the  l o w e r  s a c .  I I  n o t h i n g  
p as  se s f r o m  the u p p e r  s u e , t he  p a t i e n t  s h o u l d  be . i v en  
more  o f  the  b i s m u t n  m e a l ,  and t h i s  i s  o f t e n  s u f f i c i e n t  
:;o r a i s e  the  i n t r a g a s t r i c  p r e s s u r e ,  and f o r c e  a p a s s a  
i n t o  the  l o w e r  s ac -  1 '•e a p p e a r a n c e  p r e s e n t e d  i s  worn3 
what  l i k e  the f o l i o  /in.. d i a g r a m  -
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Thi, d i s t i n c t i o n  betwc- j . .  1 s n o t i o r . u l  a n d  o r ,  ur . i c  h o u r - g l a s s
#
s to m a c h  i s  i m p o r t a n t ,  und the f o l l o w i n , : p o i n t s  h e l p  i n  
a d e c i s i o n  -
1 .  1 1 , on is. i b in, ; . ne  p a t i e n e ^  *.* uh d one  n , it. i s
f o u nd  t h u t  the  g r e a t ^ r  p<-rt o i  t he  shadow h a s  a©condecí  
i n t o  the  l o w e r  s u e ,  t o e  c o n d i t i o n  i s  c ê r t u i n l ; ,  .4 , a  suo cl i  c ; 
b u t  i l  r u h b i n g  the p u t i e u t ' s  abd os e ; j  multo s l i t t l e  o r  
no d i  H e r  e ne e  in  the  r u t e  u t  w h i c h  t he  f o o d  l o u v e s  
the  sp ,-ei eue ,  i  i Tu ô o t , p u  i  o noni  - , . l u s e  c o n d i t i o n  i s  
u l n e  s t  c e r tu i n l y  p r e s e n t ,  und en c u r e í u l  e x a m i n a t i o n  
o f  t he  a* p e r  sue p e r i s t u l s i s  cun be f o u n d  On the  p r o . . { .er 
c u r v a i ,  r e , s t a r t i n g  a l n o  s t  u n d e r  the  d i a p h r a g m  - 
t h a t  i s  t o  say much h i g h e r  t h a n  u s . . a l . 
tí. In s p a s m o d i c  hou -’ - g l a s s  s tomach the  n e e d  p a s ..©s 
f r o m  the m o s t  d e p e n d e n t  p a r t  o f  the  upp'er  s ue .
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In the  l o w e r  sue t ne  f o o d  may show a v a r i e t y  o f  r i c  tu ro .• 
but  m o o t  f r e q u e n t l y  the  shadow i s  v e a l  b e l o w  the 
u m b i l i c u s ,  and b o t h  a t o n y  and p., l o r i c  o b s t r u c t i o n  a r e  
p r e s e n t .  ( p e e  P l a c e  7 . )
Hou - - g l a s s  c o n t r a c t i o n  h a s  been  d i a g n o s e d  when a s u b s e ­
que nt  o p e r a t i o n  has  shown t h a t  the  c o n d i t i o n  d o e s  n o t  
r; a i  s t . H© r t z  ( iv. ) t h i n k s  t h a t  t h e  ml s t a k e  1 .■ dye  to  
the  u e i g n t  o i  the  b i smuth  i n  the l o w e r  p a r t  o f  a 
d i l a t e d  and d r o p p e d  s t o ma c h .  T h i s  d r a g s  upon and 
n a r r o w s  t he  m i d d l e  p a r t  o f  the s t o m a c h ,  g i v i n g  i t  an 
a p p e a r a n c e  somewhat t i k e  an h o u r - g l a s s  s t o m a c h .  I f  a 
p a t i e n t  w i t h  d i l a t a t i o n  o f  the  s tomach  and g a s t r o p t o  s i s  
be e xami ned  w i t h  t he  s c r e e n  w h i l e  t a k i n g  the  b i s m u t h ,  
the  l a t t e r  can be s ee n  p a s s i n g  i m m e d i a t e l y  i n t o  the  
l o w e r  p a r t  o f  the  s to mac h ,  w h e r e a s  w i t h  h o u r - g l a s s  
s tomach  t he  b i s mut h  t a k e s  a Ion,' ;  t ime  t o  r e a c h  t h e  
p y l o r i c  p o u c h .  And f u r t h e r ,  the  d a r k  l i n e  j o  i n i n ,  
t h e  two shadows p a s s e s  1 rorn the  l o w e s t  p o i n t  o f  the  
u p p e r  one when the s tomach i s  m e r e l y  d i l a t e d ,  b u t  f r o m  
t he  r i g h t  b o r d e r  when ' t h e re  i s  t r u e  h o u r - g l a s s  c o n t r a c ­
t i o n .
C a s e s  o f  e x t r e m e  h o u r - g l a s s  c o n t r a c t i o n  a r e  l i a b l e  to  
he o v e r l o o k e d ,  a s  f o o d  may n o t  p a s s  i n t o  t h e  l o w e r  p o u c h  
f o r  some t i m e .  When the b i s m u t s  me a l  has  b e e n  Lakeri 
t h e  u p p e r  d i v i s i o n  0 ] the  s tomach i s  c l e a r l y  v i s i b l e  
i n  the  v e r t i c a l  p o s i t i o n ,  but  i t s  l o w e s t  p o i n t  d o e s  
n o t  r e a c h  the  l e v e l  o f  t h e  u m b i l i c u s ,  and t h i s ,  t h e r e f o r
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i n d i e a t e s  an a b n o r m a l i t y . The h i s t o r y  and symptoms o f  
t h e  p a t i e n t  p r o b a b l y  p o i n t  t o  p y l o r i c  o b s t r u c t i o n ,  y e t  
the  s tomach  may be f o u n d  to be v e r y  s n a i l  i n s t e a d  o f  
l a r g e .  In such a c a s e  a t i g h t  h o u r - g l a s s  s t r i c t u r e
s h o u l d  he s u s p e c t e d  a t  o n c e .  In t h e s e  d o u b t f u l  c a s e s ,  
more  than  one  s c r e e n  e x a m i n a t i o n  s h o u l d  be  made ,  and 
c e r t a i n l y  one  s h o u l d  e xa mi n e  t he  p a t i e n t  s i x  h o u r s  a f t e r  
a b i s m u t h  m e a l ,  a s  by t h i s  t i n e  s u f f i c i e n t  b i s m u t h  
w i l l  have  r e a c h e d  the l o w e r  p o r t i o n  o f  the s tomach f o r  
i t  t o . b e  v i s i b l e ,  and i n  some c a s e s  a f i n e  l i n e  may 
be seen j o i n i n ,  t h e  two p o r t i o n s  t o g e t h e r .
( See  p h o t o g r a p h s  a t  b a ck )
Summary o f  H o u r - G l a s s  Stomach.
1 .  H o u r - g l a s s  s tomach may be C o n g e n i t a l  o r  A c q u i r e d  
t he  a c q u i r e d  b e i n g  e i t h e r  o f  an O r g a n i c  o r  Sp as mo di c
2*1 CL u  a t .  * 0  •
2 .  hy c l i n i c a l  m e t h o d s  it. i s  e x t r e m e l y  d i f f i c u l t  to  
d i a g n o s e  the c o n d i t i o n ,  and c l i n i c a l  f i n d i n g s  a r e  open  
t o  g r e a t  f a l l a c y .
3 .  The a p p e a r a n c e s  i n  X Ray are  t y p i c a l ,  and t h e  
o c c u r r e n c e  o f  two m u . s e s  o f  b i s m u t h ,  c o n n e c t e d  by a 
t h i n  i r r e g u l a r  p e n c i l  shadow,  a.re c o n c l u s i v e  o f  o r g a n i c  
h o u r - g l a s s ,  w h i l s t  mas sage  o l  ! ; : o  at ¿much » and e x a . . . i a u t i o  
i n  t h e  h o r i z o n t a l  u s  v e i l  a., v e r t i c a l  p o s i t i o n ,  w i l l  
she >v t n o c o n d i t i o n  t o  be o ne  o i s u a si; i
*>• DILATED STOMACH.
I ) Ì i « . o u t Ì O n  u I a :lô  o d Ü lila OH i 'c  i i d x l  à I no 111 oc 1 a  i  X ai C  U U I 
a n  U 111 at a> 0 i  ö oU lilt— i l l  a ca 1 II a II O ud b u i a  1 1 U 1 111 0 1 uflC v-îl  i
CL* J O v i l l a d  t  í l ¿  oc o d  l o l l  O Í  i ' e t  V  1  d  j '  y  O c i l U  i d o c ^  l ’ U J J - i d  l l ’ U i . l  U-
v a r i e  dy o î  C u u e o u  j  i  »* n i  c íi d rio 1 u 1 1 0  •* i  ii¿__, a  i e ou me ~ 
j_. o V e i' "■ i e u ci i  .i[ j y ü i  a ne r  ci ».» a.. e i ¿ 1 1  u i  ̂o i u iudend
Q V e r - i u  a d  i  n¿-; o i  d i o o a unici o n  c i - u w  oc¿i a .l j  u v e i  a oax i  ii •
¿ d o »  O tA -| ^ ocO ld v. i U i a n o  a Oc I l  Ì  n  ¿ j  0  I  l o U t i  a UU I  i ü  ú  O * J d i  j  y
a O  ai» o c  a a  1 i  C ò l i  1.1 U o c  a 1 O i i i  a ' l u a a  ' J i 111 U U b  i  1 C* o C O i  II u, 0̂ 1
S
b Q i u r e  dfic ^ i ’e v i o u o  u n e  h_vu /la d  L i me  du i ê a v e  i d .
X n e »a i i i o  ieixd Jii.oc a U ü a i i u n ,  <—iid uiw bwi i   ̂:in o i  jl u.iii¿9  ̂  ̂
i o  o d ex re u i  uü o u u y j e ,  the j - y i u i u ù  o ± u l> in¿_> du p r e v  e n d 
t ne  a e o í  a un. jué u ai u o í  aiití o a u liol o n .
*j . p y i o  r i e  àĵ  oc *j-;i U i r e i i e x  u r i ^ i n  — due Cauoo ui  
ci i  io.  doc d i o n  ii- aliene o ou ú 3  u i  o> nu a doooedud iii d lie 
i i u u i..—o n j •—nd i b  iii o% j  r e  a . i  d Xxu ¿.a a>u w n o uu oa o u s a . 1 *->
1 u i  ±  u J  ill{ j  ~~
cl . J í l t l  1 b u t  i  c) “* o n e  I l C w j u ' J i i c l j  ¿yOaO oc i  Üli^j
n i  ¿do-1 r  ̂ u 1 M ci y e u i  a M i 11 o o. o e o o i  a y ̂  e nd i  0 -
b .  GuJ-x o t o n u o  (See  o ù - o A.  D. ?Tû
c .  R e iia c X  w u i  a i>. 1 1   ̂ u  d e 1 i .u e  cLiiu  o V a  1 i  a n  ix* r i  o u  u ^ 0
O * 0 v * u i n u i j ‘w7 >J <j l l ^ y i n  e m u l a r  Il o a  i j  j XclO ic 0 1
e X o r  01 o*j OaO 0oiu4.oj.ü;_. l a o ù  u i  bu n c  i i i  d ne iiia*. u j  x e 1 d s i  j. 1 
** • 0 r^ulcl u b ô a l a i o d i o i l  Ul  b iie  Py l ü ï 1u à ,  ( I  d i  O»0 U. a o uü
a i l l e  ail 1 e r  a  b ü ^ u l a l ö  Q b a Q iU ^ )
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y Ray a p p e a r a n c e I n t h e  m i l d e s t  d e g r e e  o í  d i l a t a p i c  1 
t he  í üü d  i  s n e l d  up í  o r  a an o r t o ime , unu t h en  g r  ad u a 11.. 
g r a v i Xaue s t o tne  1 o «.e s u ¿..a.. x , anu «no.  e i  e a l  »*aj ... x.ome 
e v i d e n c e  o r  the  t u b u l a r  f o r m a t i o n  r e m a i n i n g  e v e n  a!  t e r  
a p r o l o n g e d  p e r i o d ;  i n  marked, c a s e  s o f  a t o n i c  d i l a t a t i o n  
the  f  occi o r  a i h  1 way ¿ rev  i l  x x - » uo uue l e v ¿ l-  ̂ p a r 1 1 
and i t  i a  o n l y  the  l o w e s t  b o r d e r  t h a t  i s  o u t l i n e d .
The f o o d  f i n d s  i t s  l e v e l  i n  t h e  l o w e s t  p a r t ,  f o r m i n g
more  o r  l e s . ,  e r e  sen t i c  shadow,  l ow  down i n  t d e  abd omen,  
and i n  e x t r e m e  c a s e s  e ve n  on a l e v e l  w i t h  the  p u b e s .
I f  the  p a t i e n t  t a k e s  more o f  t he  m e a l ,  the  i n c r e a s e d
c a p a c i t y  i s  o b t a i n e d  n o t  by a w i d e n i n g  o f  t h e  t ube  a s  
i t  s h o u l d  he n o r m a l l y ,  but  by an i n c r e a s e  in  t h e  
v e r t i c a l  d e p t h .  In f a c t  the s to mac h  d o e ... n o t  c o n t r a c t  
upon i t s  c o n t e n t s  but  r e m a i n s  i n e r t .  The u p p e r  l i m i t  
o f  t h e  f o o d ,  i n  a no rmal  s t om a c h ,  i s  u s u a l l y  one  o r  
two i n c h e s  b e l o w  t he  d i a p h r a g m ;  i n  a d i l a t e d  s tomach 
t ft e j i yj a o e . o «  r v a  ture  o i the  at  omac n s i n k s  more  an ci 
more  d e e p l y ,  and t he  u p p e r  l e v e l  o f  the  c o n t e n t s  i s  
c o n s i d e r a b l y  b e l o w  the  d i a p h r a g m .
I have  i l l u s t r a t e d  b e l o w  the  me t ho d  o f  f i l l i n g  o f  the  
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I t  i s  i m p o r t a n t  t o  rena.  b a r  t h a t  t he  s tomac h may be 
a b n o r m a l l y  l a r g e  o r  d i s t e n d e d  and s t i l l  p o s s e s s  noi\ a l  
m o t o r  p o w e r s ;  o r  i t  may be no r ma l  i n  s i z e ,  and y e t  be 
d e i i c i e n t  in  m o t o r  a c t i o n .  A t o n y  and m o t o r  i n  s u f i  i c  i e n c y  
a r e , t h e r e  t o r e , two d i s t i n c t  c o n d i t i o n s .  Atony 
s i g n i f i e s  r e l a x a t i o n ;  i t  i s  n o t  c o r r e c t  t h e r e f o r e , t o  
c o n s i d e r  a t o n y  and m o t o r  i n s u f f i c i e n c y  « 3  i d e n t i c a l .
In S t e n o s i s  o f  t he  P y l o r u s  the  m o t o r  p o w e r s  o f  the  
s t o mac h  a r e  i n s u f f i c i e n t  -  i . e .  the  m o t o r  p o w er  o f  the  
s tomach  i s  n o t  s u f f i c i e n t  t o  p r o p e l  t h e  i n g e s t a  f r o m  
the  o r g a n  w i t h i n  t h e  no r ma l  t i m e .  Put t h i s  d o e s  n o t
mean t h a t  Atony i s  ¿ . r e s e n t ;  on t h e  c o n t r a r y ,  t he
m u s c u l a t u r e  i n  many c a s e s  i s  h y p e r t r o p h i c ,  but  n e v e r t h e ­
l e s s  i n c a p a b l e  o f  p e r f o r m i n g  i t s  n o r m a l  t a s k s ,  and 
i s  c o n s e q u e n t l y  in s u i ' f  i c i e n t ; a t o n y ,  in  o t h e r  w o r d s ,  
i s  a p e c u l i a r  f o r m  o f  m o t o r  i n s u f f i c i e n c y  p r o d u c e d  b; 
r e l a x a t i o n  o f  t he  n u s c u l a r i s .  At  the  same t im e  in 
P y l o r i c  S t e n o s i s ,  a l t h o u g h  t he  m u s c u l a t u r e  i s  p r o b a b l y  
h y p e r t r o p h i e d ,  t h e r e  may ¿ . t i l l  he d i l a t a t i o n  01 t he  
s to mac h,  and m o t o r  i n s u f f i c i e n c y ,  and a t o n y .  In  t r i e  
a t o n y  we d e a l  w i t h  an a b s o l u t e  p r i m a r y  l o s s  o f  m u s c l e  
P o we i  t i n  a cu i>e o i g l o  r  i  o s t e n o s i s  one h as  h y p e r t o n i c  i t  y
t o  s t a r t  w i t h ,  but  t h i s  may end i n  a t o n i c i t y .
The f a c t  t n a t  t he  l o w e r  b o r d e r  o f  t he  s to mac h  i ... b e l o w  
tw e umc H i  mu s ,  i s  no p r o o i  oh aw t ho r e i s  a t o n y  r  e  ̂■ e n t —
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the  s tomac h may be gu s t r o p  t o  s o d . To d i a g n o s e  u lon^ 
o ne  must  a d m i n i s t e r  a  b i s m u t h  m e a l , and watch i t s  
b e h a v i o u r  d u r i n g  the  t ime  it. i s  e n t e r i n g  t he  s t o m a c h .
At t he  end cl '  s i x  h o u r s  a f t e r  t h e  b i s m u t h  m e a l ,  t he  
s t o ma c h  o ught  oO be enp . II  an appi  o c i a b i e  aaoun
o f  the  me al  re'  a i n  one has  e i t h e r  o b s t r u c t i o n  t o  the  
o u t l e t  01 the f o o d ,  o r  e l s e  one  has  t o  d e a l  w i t h  a 
c a s e  o 1 a t o n y .  P e r i s t a l s i s  i s  p re s en t  in  a i n o  s t a l l  
c a s e . ,  o l  a t o n y ,  and p e r i s t a l t i c  a c t i o n  i s  a p p a r e n t l y  
e n t i r e l y  i n d e p e n d e n t  o i  t he  m u s c u l a r  t o n e  o i  the  .vai l  a o i  
the s t o ma c h .
B a r c l a y  {&*.) d e s c r i b e s  ah i n t e r e s t i n { e x p e r i m e n t  to  
p r o v e  t he  e f f e c t  o l  a t o n y  on the  s tomach .aid i t s  c o n t e n t s .  
He r emo ve d ,  what  was  a p p a r e n t l y  a n o r m a l  s t om a c h ,  a f t e r  
d e a t h .  lie suspended  i t  by the  o e s o p h a g u s ,  and a l o n g  
t he  ±ir .e  o f  the  g a s t r o s p l e n i c  omentum,  and f i l l e d  i t  
w i t h  an o r d i n a r y  meal  o i  b r e a d  and m i l k .  Ha then 
pu.Si.od some b i s m u t h  mi xed  w i t h  f o o d  t h r o u g h  t he  o e s o p h a g u s ,  
and i t  n a t u r u x i . ,  l e i i  t o  the  b o t t o m  o f  t he  s a c ,  whi ch  
s t r e t c h e d  i n c h e s  u nd e r  the  w e i f.ht  o f  t h e  f o o d .  Thp 
b i s m u c n  ran down Lhe l e s s e r  c u r v a t u r e ,  d i S j , . l a c ed  the  
l i q u i d  c o n s t i t u e n t s ,  and f ound  i t s  v/arf t h r o u g h  the  
b r e a d  and m i l k .  T h i s  was s imply  a n a t t e r  o f  s p e c i f i c  
r  a1, i  1. j . i he e x p e r i m e n t  on . h6 dead  s comae h wa .. o i  
r a i ue  i n  showing  what  i s  meant  by a t u n e l e s s  s tomach
I i 6 p I U d u C 0 il 1. S 1 i  iu . j u Tm o 1 Vc (j a. a i  i'cxlil fo G X 0 .
v;i !





(3i ) B a r c l a y  a l s o  i  1 i u s  t r a t e s  a c a s e  jtfhere t h e  f o o d  p a i 
s t r a i g h t  down t o  the  l o v e  at  p o i n t  a l m o s t  e x a c t l y  l i k e  
t h a t  s ee n  m  t h e  dea.d s tomach  —
\ * "7* ” M*V*v
~  (
'
He l u r t h e r  sa., s " A g o r o n ,  q u o t e d  by D r .  H u t c h i n s o n ,  
t h i n k s  t h a t  a t o n i c  d i l a t a t i o n  i s  due  t o  a f a i l u r e  o f  
t he  r e f l e x  c o n t r a c t i o n  o i  the s tomach upon t h e  l o a d ,  
t h u s  0.1 lowinpj  the  l i u i a  p r e s s u r e  o f  i t s  c o n t e n t s  to  
e x e r t  i t *  ‘d i s t e n d i n g  e f f e c t  unop*.o o e d . Some l i g h t  i s  
thr own on t h i s  by a number o l  c as e . .  I have  s e e n ,  but  
e s p e c i a l l y  a l a a y  a , ea 3 b ,  who i s  t h i n  a n d  m u s c u l a r ,  
w i t h  a s t r o n .  a b d o m i n a l  w a l l ,  in whom t ne  lower b o r d e
M i
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o i  t h e  otome.cn e x t e n d e d  t o  i n c h e d  b e l o w  the  u m b i l i q  
I t  C o n t a i n e d  v e r t  l i t t l e  a i r ,  and f a i l e d  t o  c o n t r a c t  
on t h e  f o o d  a s  i t  e n t e r e d  and r a n  down to  the  l o w e s t  
p o i n t .  Her  symp t ox.. »-■ a re  u c t a ; u u n a i  d i s c o  mi o r  f a l t e r  
r o o d  and p a l p i t a t i o n ,  the  l a t t e r  c o n d i t i o n  b e i n g  broa .  
on when e r u c t a t i o n  t a k e s  p l a c e , and i s  i n v a r i a b l y  
r e l i e v e d  by b e n d i n g  down.  She has  n e v e r  s u l f e r e d
f r o m  any i l l n e s s  s i n c e  c h i l d h o o d ,  and has  a l w a y s  l i v s c  
an e n e r g e t i c  l i f e .  She s t i l l  s p e a k s  o f  the  l o a t h i n g :  
w i t h  w h i c h  she e n d u r e d  t he  e n f o r c e d  p o r r i d g e  r e g i m e  o f  
h e r  s c h o o l ,  and i s  i n d i f f e r e n t  to f o o d  a t  the  p r e s e n t  
d a y .  The - e  c a s e  a,  I t h i n k ,  s t r o n g l y  s u . g e s t  t h a t  t o n s  
a c t i o n ,  l i k e  g a s t r i c  s e c r e t i o n ,  i s  b r o u g h t  i n t o  p l a y  
no  u o n i ;  by obo iio ouui  i‘6b8iiC6 01 1 uud i n  t n s  suO'.idoiti
but  u-iso by the  m e n t a l  s t i m u l u s  o f  the a p p r e c i a t i o n  o f
t he  l o u d . "
F a l l a c i e s  in  t he  d i a g n o s i s  o f  A t o n y .
Under  t h i s  h e a d i n g  B a r c l a y  ( 3V) s a y s  " t h a t  t he  b i s m u t h  
s nud 0 <v o. i l^ ou u 1 ii i  i . c h o  i o ^ a o t  p o. i t  o i  u hci s t o > iic. c h
a j u e x a u i  me , d o e s  no . n e c o s sa x* i  i  y i n d i c a t e  l o s s  of
t o n e ,  l o r  i t  must  be remembered t h a t  t he  s tomach 
i t  s e l f  w i l l  be s e c r e t i n g  J u i c e ,  w h i c h ,  b e i n g  l i g h t e r  
t han  the b i s m ut h  f o o d ,  w i l l  c o n s e q u e n t l y  r i s e  a o r e  i t  
He nc e ,  a l t h o u g h  the  t u b u l a r  f o r m  na„  be m a i n t a i n e d ,  
y e t  t h e  upper  p a r t  01 the  tube  w i l l  t h r o w  no shadow,  
b e c a u s e  i t  c o n t a i n o  none  01 t he  b i s m u t h  m i x t u r e . . . .
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? o r  the  same r e a s o n  an a t o n i c  c o n d i t i o n  i s  su. , s t e d  
when the  s tomach  a l r e a d y  c o n t a i n s  f o o d ; t he  b i s mu t h  
m i x t u r e  r a p i d l y  s i n k s  t h r o u g h  the s tomach c o n t e n t s ,  
w h i c r  c a n n o t  be  s e e n ,  and h e n c e  o n l y  t h e  l o w e r  b o r d e r  
i s  o u t l i n e d .  The f a c t  o f  a f a i l  s t om a c h  i s  a l w a y s  
s u g g e s t i v e ,  h o w e v e r ,  b e f o r e  the  b i s m u t h  f o o d  I s  g i v e n  
by the shape o f  the  a i r  s p a c e ,  bounded  b e l o w  by the 
u p p e r  m a r g i n  o f  the f l u i d .  A l s o ,  when t he  b i s m u t h  
f o o d  e n t e r s ,  i t  p a s s e s  down more r a p i d l y  than when 
c a n a l i z i n g  a p a s s a g e  b e t we e n  the  c o l l a p s e d  w a l l ,  and 
i n  a manner  t h a t  a t  o n c e  s u g g e s t s  a heavy  s u b s t a n c e  
f a l l i n g  t h r o u g h  a l i g h t e r .  M o r e o v e r ,  when a c o n s i d e r  
a b l e  q u a n t i t y  h a s  b a e n  g i v e n ,  the  shadow i n d i c a t e s  t ha  
i t  i s  o n l y  the  l o w e r  p a r t  o f  a co lumn t h a t  we s e e ,  
and f u r t h e r  i n f o r m a t i o n  on t h i s  p o i n t  i s  e a s i l y  
o b t a i n e d  by p r e s s i n g  the s tomach  c o n t e n t s  u p w a r d s .
The l o w e s t  b o r d e r  o f  the  s tomach  i s  .ve i l  b e l o w  t h e  
u m b i l i c u s  i n  a t o n y ,  but  t h i s  i s  no p r o o f  t h a t  t he  s t o n  
i s  a t o n i c ,  f o r  the w h o l e  s tomach  i s  d i s p l a c e d  when the  
d i a p h r a g m  i s  b e l o w  i t s  u s u a l  l e v e l .  T h i o  c o n d i t i o n  -• 
v i c e r o p t o s i s  -  i s  m o s t  i m p o r t a n t ,  a., i t  g i v e s  r i s e  t o  
s e v e r e  g a s t r i c  symptoms- i n  some c a s e s .
-  JÓ-
SIa. Jili-i.*-*--i j •
I l i  L i l e ;  U I u ^ í j o  o í  o  ü  i  U l i . *  O u  L  i ^ - i  w ú o  l l  i -  o  Li O  O Í  O  t 0  o  - X c i
f o i l o . v i n ¿  r u i a U  -
I  • I s  tüö  I ó 0(1 f,íiülU a*,’1 í ' o r  a ShOTL l l lá o u l l u r
o n u ̂  i iíij  ̂ o no o o orno, oil ox ci u u o i l  inno  el i  tx L o 1 j  d .i o p L o
L11 e ici0 kjL d e p e n u e n t  u, x w ?
 ̂- On g i v  i n g  îiiora l o u d ,  d o e s  i t  e xp a nd  t ne o t oou . cn ,  
O X * C1ui>l> 1 i di U.X1U 0 i  G C i j . c i  c O uTlO lOj.xu 0 i l , ..aid i . i o  *j. o 
a. maos  a t  t i e  b o t t o m  o i  trie; s tomach?
3.  I s t i e  u p ^ e r  l i e n t  ui  i n e  b i s mut h  nia.i n t r in eo .  u.t 
r± c o n s t a n t  l e v e l ?
*± . Y/hu t i s  t n e p o s i t i o n  o. i m e  * ̂  r* e a t o n j  ̂  ¿'v u. L a c* o ?
n • lí O '•i X o il« j cio >j »j t n e? o w onia c n li txi\. e; t o  00  ̂  u ̂  jl l oo 1 i ?
«
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4 . PYL0 RIO OBST R rJ C TI ON .
T h i s  may be C o n g e n i t a l  o r  A c q u i r e d .  C o n g e n i t a l  
S t e n o s i s  o c c u r s  i n  c h i l d r e n ,  und more r a r e l y  i n  
a d u l t s  ( ’•Vi i l iam R u s s e l l  und M u y l a r d  ) und g i v e r ,  r i s e  
t o  u se i ’ i e s  o l  symptoms und s i g n s  w h i c h  ur e  q u i t e  u n ­
m i s t a k a b l e .  Nut S t e n o s i s  i s  more  o f t e n  A c q u i r e d ,  
und t h e  m os t  f r e q u e n t  c a u s e s  o f  t h i s  l e i  son u r e  - 
C i c a t r i c e s  f ro m u l c e r s ;  c a r c i n o m a  o f  t he  P y l o r u s ;  
und c i c u t r i c e s  f o l l o w i n g  e r o s i o n  o f  t he  . ruoous l i n i n g  
o f  t h e  s tomach  by i r r i t a t i n g  s u b s t a n c e s  than have  b e e n  
s w a l l o w e d .  N a r r o w i n g  o f  t he  lumen o f  the  duodenum 
na y  l e a d  to  o b s t r u c t i o n  i n  the  same way u s  narrowing  
o f  t he  p y l o r u s .  S t e n o s i s  o f  the  duodenum nay be  
c a u s e d  by u l c e r s ,  c i c a t r i c e s  f o l l o w i n g  u l c e r s ,  
c a r c i n o m a ,  comp re  s s i o n  01 t he  duodenum f r o m  w i t h o u t ,  
a d n e s i o n s ,  and d i s l o c a t i o n  o f  the  p a r t s  by t r a c t i o n .  
A c q u i r e d  h y p e r p r o p h y  o f  tne  m u s c u l a t u r e  o f  t h e  p y l o n .  3 
i s  u. l o s s  f r e q u e n t  cuuc-e o l  s t e n o s i s .  Or t he  o b s t r u c t i o n  
may be s p a sm o d i c  -  a s  i n  h y p e r a c i d i t y  'and h y p e r  s e c r e t  . .on 
o r  i n  u l c e r  o r  g a l l  s t o n e s  e t c .
O f  h e r  r a r e r  c a u s e s  o f  s . t anos i  s o f  t r „ p y l o r u s  a r e  - 
b e n i g n  t umours  o f  the  p y l o r u s ,  p e d u n c u l a t e d  p o l y p i ,  
c o n n e c t i v e  t i s s u e  h y p e r p l a s i a  o l  the  p y l o r i c  re.  i o n  
( l i n i t i s  p l a s t i c a )  , o c c l u s i o n  o f  thö  p y l o r u s  by 
a d h e s i o n s  w i t h  n e i g h b o u r i n g  o r g a n s ,  tumou -s t h a t  p r e s s
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upon t he  p y l o r u s  f r o m  w i t h o u t ( e . g . l a r g e  g a l l  s t o n e s  
i n  the  g a l l  b l a d d e r ) ,  p e r i g a s t r i c  adh- a i o n s ,  a d h e s i o n s  
v / i t h  the  g a l l  b l a d d e r  e t c .
The d e g r e e  o f  m o t o r  i n s u f f i c i e n c y  v a r i e s  i n  d i f f e r e n t  
c a s e s ,  sooner o r  later* t h e  ty j  i c a l  p i c t u r e  of d i l  t at  
o f  the  s tomach aeveiut. a i n  m o s t  o f  these o a s e s .  The 
most  s e v e r e  c a s e s  01 ' d i l a t a t i o n  a r e  seen  i n  S t e n o s i s  
o l  t he  p y l o r u s ,  b u t ,  a s  I have  a l r e a d y  m e n t i o n e d ,  
s i n p x e  a t o n y  r a y  l e a d  to  d i l a t a t i o n  (hut  s i m p l e  a t o n y  7/i 
d i l a t a t i o n  d i f f e r s  f r o m  d i l a t a t i o n  a s  a r e s u l t  o f  
p y l o r i c  o b s t r u c t i o n  i n  the  c i r c u m s t a n c e  t h a t  i n  t he  
l a t t e r  one h a s  h y p e r t r o p h y  o f  the s t o m a c h ,  w h e r e a s  
i n  the  f o r m e r  the  m u s c u l a r  w a i l  r e m a i n s  t h i n  and 
a. t r o p h i c .
Borne a u t h o r s  h o l d  t h a t  f l o a t i n g  k i d n e y  on t he  r i g h t  
s i d e  may c a u s e  d i l a t a t i o n  01 t he  s t omac h by p u l l i n g  0̂ 1 
t h e  duodenum,  and tft s g i v e  r i s e  t o  o b s t r u c t i o n .  But 
i n  t h e s e  cases ,  o f  d i l a t a t i o n ,  on X R<*. e x a m i n a t i o n  i t  
hao  been  f o u n d  t h a t  G a s t r o p t o e i s  is. the  a c co mp a ni me nt  
o f  the  f l o a t i n g  k i d n e y  - i n  f a c t ,  both,  t he  G a s t r u p t o  sj. o 
and  Fl oat in , . .  K i d n e y  a r e  c a u s e d  by some o t h e r  f a c t o r .
D i a g n o s i s  by X R - y s .
In t he  e a r l y  s t a g e s  o f  P y l o r i c  o b s t r u c t i o n  the  s i g n s  
a r e  a s  f o l l o w s  - i f  one  examin . s s uch  a s tomach s i x  
h o u r s  a l t e r  a b i s m u t "  m e a l ,  one  f i n d  s t h a t  t h e  w ho le
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o f  t he  b i s m u t h  has  n o t  l e f t  t he  s t omac h -  t h e r e  i s  a 
r e s i d u e .  The s tomach  i s  p e r h a p s  a l i t t l e  d i l a t e d ,  
t h e  b i s mu t h  shadow a p p e a r i n g  u. l i t t l e  l o w e r  vhan ’. i o r -  
n a i l . , .  The re  i s  e v i d e n t  p e r i s t a l s i s .
I T  a s e c o n d  m e a l  i s  r i v e n  a t  s,/-o:~ s t u p e  i n  t r e  d i s e ;  
t h e r e  w i l l  be p o o d  t one  i n  t h e  s tomach a i  .• e v i d e n  ee<l 
by  t h e  f  a-c t  t h a t  the f o o d  i s  " h e l d  u p "  a s  i t  e n t e r s
t h e  s t o ma c h ,  and on a c o m p l e t e  m e a l  b e i n g  g i v e n  the
s t om ac h  w i l l  n o t  d r o p ,  hat  w i l l  expand  l a t e r a l l y .
Good p e r i s t a l s i s  w i l l  be o b s e r v e d .
At a l a t e r  ¿ t a p e  when the  S t e n o s i s  i s  al .no st c o m p l e t e
o r  a b s o l u t e l y  c o m p l e t e ,  on exu . i n i n-  t he  p a t i e n t  s i x  
h o u r s  a l t e r  a me a l  t h e r e  w i l l  be a v e r y  l a r g e  r e s i d u e
r
i n  f a c t  the w h o l e  me al  may be r e t a i n e d .  The s tomach  
v;i 1 i  be c o n s  i d e r a b l y  baiov ;  t h e  u.a b i l i c u  s .  P o r i  s t a l  s i 
w i l l  be v e r y  a c t i v e ,  o r  even  v i o l e n t ,  and «*n i m p o r t a i  
p o i n t  i s  t h a t  t he  p e r i s t a l s i s  w i l l  be  s ee n ,  s o me t im e s
0 o w a«  ohe 1 undos  v/i i  c .c i s  .̂ ui to  un a s ua I  i n  a
n o r m al  s to ma c h .  I t  i s  in  t h e s e  e a s e s  t h a t  a nt  i p a r i s t a
o c c u r s .  ( I  have an e x c e l l e n t  i l l u s t r a t i o n  o f  t h i s
in  t he  c a s e  A- A.  'To 1 1 . ' P l a t e  'To . 1 1 .  ) .
The t o n e  o l  tr.e s tomach  may be p o o d  b u t  more  o f t e n  i t
1 i c t  i v  , and i i  f u r t  h e r  f o o d  i . • i v a n  i t
no s i g n  o f  b e i n g  " h e l d  up"  a t  t he  f u n d u s  f o r  a s h o r t  
t i m e ,  hut  d r o p s  s t r a i g h t  down t o  t h e  mos t  d e p e n d e n t  
p a r t  o f  t he  31 o m a c h .
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The p r o o i  o f  P y l o r i c  o b s t r u c  « i o n  i s  t h a t  t h e o t o .ao.ch 
s t i l l  c o n t a i n s  some 01 the  b i s m u t h  m e a l  l o n g e r  than
s i x  h o a r s ,  i n  s p i t ©  o i  t n e  p r e s e n c e  o f  , o o d  pd e r i s t a l  s i :
on
O b s e r v a t i o n s  must t h e r e f o r e  bo made f ro m  t im e  t o  t im e 
t o  see when the  f o o d  l e a v e s  t h e  s to m a ch .  II' i t  i s  
empty in  10 h o u r s  th e  c o n d i t i o n  i s  such  t h a t  th e  p a t i  
c a n  p r o b a b l y  l e a d  a c o m f o r t a b l e  l i f e  w i t h  c a r e f u l  
d i e t i n g ,  bu t  i f  t h e r e  i s  s t i l l  f o o d  i n  t h e  s tom ach  in  
24 h o u r s  the  c o n d i t i o n  c a l l s  f o r  s u r g i c a l  i n t e r t ' e r e n c  
v e r y  f r e q u e n t  o b s e r v a t i o n s  a r e  n o t  n e c e s s a r y  s i n c e  we 
car. l e a r n  f r o m  the  p o s i t i o n  o i  the  b i s m u t h  in  t h e  i n t  
t i n e s  when the  f o o d  p r o b a b l y  l e f t  t h e  s t o m a c h ;  f o r  
H e r t z  f o u n d  t h a t  f o o d  s h o u l d  be  seen in  th e  Caecum in  
4’2 h o u r s ,  a t  th e  H e p a t i c  f l e x u r e  in  6 y  h o u r s  a f t e r  
l e a v i n g  the  s to m a c h .
I have a number o f  p h o t o g r a p h s  i l l u s t r a t i n g  c a s e s  o f  
p y l o r i c  O b s t r u c t i o n .  The p o i n t s  t o  be  n o t e d  in  my
(3 uO J «_* F0 -
1 -  S ix  h o u r s  a f t e r  tne b i s m u th  m ea l  t h e r e  i s  a 
c o n s i d e r a b l e  r e s i d u e  in  t h e  s t o m a c h .
2 .  The s tom ach  i s  d i l u t e d ,  and b e l o w  th e  u m b i l i c u s .
3 .  In- some c a s e s  t h e r e  i s  e v i d e n c e  o f  p e r i s t a l s i s  
v i s i b l e ,  ana in  one c a s e  e v i d e n c e  o f  a n t i p e r i s t a l s i s .
In p y l o r i c  o b s t r u c t i o n  one m e e t s  the  m o st  e x t r e m e  c s s 
c f  g a s u r i c  d i l a t a t i o n .  The d i l a t a t i o n  may be so 
so ( i f .  «.hat none  o i  the  lou d  t a k e n  a t  an o r d i n a r y  meaL
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e v e r  r e a c h e s  t h e  p y l o r i c  end o f  t h e  s to m a c h ,  so l o n g  
a s  t ;>j p a t i e n t  i s  in  the  e r e c t  p o s i t i o n .
H e r t z  ( 3fe) p o i n t s  rut t h a t H t a c t i v i t y  o i  p e r i  s t a l s i  
can be  r e a d i l y  d e m o n s t r a t e d  w i t h  t h e  X R a y s ,  and tne  
c o n p l s t e  i n d e p e n d e n c e  o f  p e r i s t a l s i s  and t o n e  ha.: o n l .  
b e e n  r e c o g n i s e d  s i n c e  t h i o  m ethod  o f  e x a m i n a t i o n  w_.> 
i n t r o d u c e d .  T h u s ,  n o r m a l  p e r i s t a l s i s  i s  f r e q u e n t l y  
ob^-ei v t i  i n  u u on i  o «.u ci d i  1  ̂e d  ̂o0.iuO !i in  .  ̂  ̂ c a s e  
p e r i  s t c i i s i s  may be  d e f i c i e n t  i n  h y p e r t o n i c  s t o m a c h s .
I n  o r g a n i c  p y l o r i c  O b s t r u c t  i o n  i n c r e a s e d  p e r i s t a l s i s  
can  o f t e n  be  o b s e r v e d  b e f o r e  i t  i s  v i s i b l e  t h r o u g h  th.4 
a b d o m i n a l  w a i l ,  and i n s t e a d  o f  com mencing  i n  the  u i d d l  
o f  t h e  g r e a t e r  c u r v a t u r e  i t  can  be s o o n  t o  s t a r t  
n -̂t—1 uiiO j.tj*:duo and to  p r o d u c e  a co^i^.x^ o «»e a r a c i  o n 
o f  the  c o n t e n t  o o r  t h e  p y l o r i c  end fro. ; ,  t h o s e  01 tne  
r e s t  o i  the s to m a ch  a t  a p o i n t  c o n s i d e r a b l y  more d i o t p c ;  
f ro m  the  p y l o r i c  canu.1 than  i s  n o r m l l y  t h e  c a s e .
I have o n l y  o n c o  seen  u n t i p e r i s t a l s i s  in  t h e  s tom ach ;  
when p r e s e n t  i t  i s  a c o n c l u s i v e  s i g n  o f  o r g a n i c  c h s t r j i u  
t i o n " .
In o r g a n i c  o b s t r u c t i o n  t h e r e  i s  o f t e n  s e v e r e  p a i n .
T h i s  p a i n  commences  soon a f t e r  a m ea l  h a t  b e e n  t a k e n ,  
and i n c r e a s e s  i n  s e v e r i t y  a s  p e r i s t a l s i s  b e c o m e s  more 
a c t i v e ,  on « . c co u n t  o f  tne  s e c r e t i o n  o i  h y d r o c h l o r i c  
caciu in  n o n -  ¿ a l i g n a n t  c ^ o j o ,  and t'^e io r j i ia . t i cn  ol  
o r ,  w i i o  a c i d s  in  m a l i g n a n t  c a s e s .
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The i n c r e a s e  i n  t h e  t o n e  ol '  th e  s t o m a c h ,  v/hi c h  oc; ; .¿r i ;  
a s  i t  e m p t i e s  i t s e l f ,  i s  an a d d i t i o n a l  f a c t o r  i . ,  the  
p r o g r e s s i v e  a,;, rav  at  i o n  o f  the  p a i n ,  a s  i t  m a k e s  i t  
p o s s i b l e  f o r  the p o w e r f u l  p e r i s t a l t i c  w a v e « t o  shut 
o f f  the  p r i o r i e  end oa' the  s tom ach  more c o m p l e t e l y  .
The p a i n  may l a s t  f o r  many h o u r s ,  and in  s e v e r e  c . ¿ t e s  
i n  w nish  e v a c u a t i o n  by  th e  n a t u r a l  pas .saps  i  ¿ n e v e r  
c o m p l e t o ,  i t  i s  o n l y  r e l i e v e d  by v o m i t i n y  o r  l a v a g e -  
( H e r t z .  0 0  )
P e r i s t a l s i s  i s  «. v e r y  im p o r t a n t  f e a t u r e  i n  o r .  u n i e
o b o i * .  -o i i o n  an d Oy me ax;. > o ± i h o X P * y s i  o c . ax b 0
d smoii s t  ra  t  ed e a s i l y  une r e a s  one had to depend  on v i s i b l e»
p e r i  o i a l  o i  o o e f o x e  po n 1 g e n cixa¡ no 51  ̂ Was x 1  u u b i i  uti.d .
I t  i s  f r e q u e n t l y  01  the  g r e a t e s t  i m p o r t a n c e  t o  be  a b l e  
t o  d e c i d e  w h e t h e r  o. t i l a i e d  stomach i  1 due t o  an 
o b s t r u c t i o n  to  the o u t l e t ,  o r  t o  an a t o n i c  c o n d i t i o n  
o f  the  o r g a n  i t s e l f .  In v i e w  o f  the f a c t  t h a t  the  
g i-si ’a t i o n  o i  g a s t r o - e n t e r o s t o m y  i .■ s u c c e s s f u l  in  tiio 
f o r m e r  c o n d i t i o n ,  and so f r e q u e n t l y  f a i l s  in  the  
l a t t e r ,  i t  w ou ld  be o f  g r e a t  b e n e f i t  t o  the  Surgeon  to  know i f  
t h e r e  i s  an a c t u a l  s t r i c t u r e  o f  the  p y l o r u s ,  and by the
X ¡ W  m etnod  d e s c r i b e d  the  . u e s t i o n  can  o f t e n  be
e e i 1 ■* d •
P y l o r i c  o b s t r u c t i o n  may be con.  e n i t a l  and i s  n o t  
i n f r e q u e n t l y  i i a ,  c sed  in  i n f a n t s  and X R a y s  hor< iTl
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a l s o  o f  v a l u e . p i s e k  and Lu Wald (36.) d i s c u s s  id 
P y l o r i c  O b s t r u c t i o n  in  i n f a n t s ,  w i t h  a c o m p a r a t i v e  
s tu d y  o f  the  n o r m a l  s to m a c h ,  and i n d i c a t e  an a d d i t i o n a l  
moans in  X Rays  towards* an e a r l ÿ  e s t a b l i  .»umon u o l  
c l iagno  o i  o .  Pr o n  an X Ray e tu d y o i no .  \\al e u m a c n s  
in  X a i ai; u a t  V ary  in  g a g e s  l e d  . / 1 1 n b i  smu o n m i  1 n o .u i. x x o 
w 1 1 h one bab y  in  a v o * oi  *c a l  p o s i t i o n ,  the ila t u 1 a 1 
c o n t o u r  o i  the  o r g a n  " i n  s i t u "  was iwund oO nx»..t..dïio 
v a r y i n g  f o r n o .  L i q u i d  f o o d s  b e g i n  n o r m a l l y  to be 
exp  Oxi  ed i r o n  the  stoniaCh i n t o  the  duodenum a i  t h in  a 
m in u t e  o r  two a l t e r  i n . i e c t i  n g , and t h i s  1 ac  c i   ̂ he lp  i u 1 
in  oho d i  agno o i s  o i  c o n d i t i o n s  o f  p y l o r i c  ob  s t i  a c t i o n  
I I  i t  i s  p o s s i b l e  by' a s e r i e s  o i  b i s m u t h  r a d i o g r a p h s  
to  d e m o n s t r a t e  a c c u r a t e l y  t h a t  m i l k  i s  r e t a i n e d  l o n g e  
than  w ou ld  be t h e  c a s e  in  i n e  nonaux s to m a c h ,  i t  b e c o m e s  
p o s s i b l e  to  d e t e r m i n e  the  t y p e  o l  o b s t r u c t i o n .  Thus 
c a s e s  o i  or*>.e tumour w i t h  so s m a l l  a lumen a s  t o  p r x c  Lie 
a l l y  o c o x u d e  th e  p a s s a g e  o f  f o o d  i n t o  the  duodenum 
w o u ld  be o p e r a t e d  upon w h i l e  the g e n e r a l  c o n d i t i o n  
rem ained  g o o d ,  w h e r e a s  in  the  c a s e  o f  ¿¿.asm w i t h o u t  
tumour f o r m a t i o n  t no t im e ,  and th e  amount o f  f o o d  pa 
in ¡  u. i i c a ¡ o i ; e ¿.y i o  i u s i c  a; i be  e e « ima o u d , and u h oi .> o n : 
a d v i s a b i l i t y ’ o i  r e  s o r t i n g  t o  m e d i c a l  r a t h e r  than  su r ; , i ci 
t re  a orne w o d e o s i ¿**l t u l  . L v e i y ox c . o d  c a s a  o i  p y l o r i
o b s t  rue  t  i  on t he r e  f o  r e  y s h o u l d  be s t  udied ’ap . ■_ i 1 y
b e f o r e  d e c i d i n g  v/hat l i n e  o f  t r e a t m e n t  i ^  be s t .
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CARCINOMA.
The n u e s t i o i .  o i  c a r e i n o n a  i s  n o *  v^r^, c o n u id G i ’ .̂  ' i j  
a i d e d  by the  x Ray e x a m i n a t i o n .  'Jew g r o w t h s  in  the  
abdomen l  i row xic ¿>n c¿d o u T an d oxxe o tax o ¡ * i  ty i e i  ¿ o ¿i  ̂o nx) 
r a t h e  i' i n d e f i n i t e  f e a t u r e s .
A Cure ino  nia o i the x c* n d u. s c a  u se s cxñ it  ie^t/iLxX i  n v i_xg, i  ■ * a c x on 
o f  th e  g r e a t e r  c u r v a t u r e .
The i n r o a d s  Cxx.xv,*od b̂ - a j.-'3i*owth x.ic  ̂ bo ^¡ui a  s m a i l  and
g i v e  r i s e  t o  v e r y l i t t l e  i r r e . p l u - r i t y i n  the  b i s m u t h
sn u a o w , anci such  i  r r e j . , u l a r i  ty  moj be mi saultoxx l oi
o r i  ü x u i ¿ i  ii ■ Til i on Cai e i u l  ob  sei  v a t  i o n  t ne i  í t 6; . ¿ l a i i t y
v i a l  be o ’¿en uü b^  ̂xt xianen i  ̂ u.nd i í  o. p e x i  s t a l  t x o
wave can  be d e t e c t e d *  i t  w i l l  be obssx^ved p a s s i n g  uo
the  xx o t  c h , u ne n i  i  cû i  i  xx , a no r  e —a t- p ea  i* i  n ¿r, on .»to
f a r t h e r  s i d e  o f  the  n o t c h .  In an a d - oxxced c a s e  a
p o r t i o n  o f  the  g d s t r i e  c a v i t y  Way bo o b l i t e r a t e d .
Growths  may d i s p i a c e t he s tom ach .  __I have threw
photographs of stomachs with growths at the Pylorus.  
r: e whole of the bismuth meal was Retained after  G 
hours and the stomach was displaced to the l e f t .  The
b is m u th  shadow t e r m i n a t e s  a b r u p t l y  a s  i f  i t  were
s u d d e n l y  c u t  s n o r t .
( See CxSes No l o ,  -xG, l o  P l a t o s  ’ Io-> l o ,  16 )
a 7 ,  i  e
Care iixoma o í  uhe p ^ i o r ^ o  c a u s e s  ob s t r i c t i o n , b u t  i t  i 
impo s c i b l e ,  in  most  c » b o s ,  t o  s t a t e  whe t h e r  t h e  Cuuse 
o f  t r e  o b s t r u c t i o n  i s  b e n ig n  o r  m a l i g n a n t .  And here
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i t  i a  t h a t  oric i s  iiag re  ¿ se d  v i  th thè  l ' u l l u c y  o í  t r u e t l n p  
to  t h è  R a d i o l o g i ¿ I  f o r  more th a n  a d i a g n o s i s  o f  
P y l o r i c  O b s t r « c  o i o a s . Io  * o o n 1,/ b j o omb x n i  n , ohe 
f  in d i l i , . s  o i  thè  R a d i o l o g i  s t  v i t h  a C h e m ic a l  and 
« i i  o r o s c o p i  s u l  exa u j in a t  i o n  01 th è  stoxaaoh c o n t e n t o  
t h a t  one  c;xn i c p e  t o  i n d i c a t e  thè p a t h o l o g i c a i  c ; .uoé  
o f  thè ob o.t rus  t i o n .  I l  t h è  h i  s t o r y  , p h y s i c a l  s i , ; n o ,  
and t e s t  m eul  a r e  i n v e s t i g a t e d ,  and t h e n  thè  R ad io  l o r i s t  
i s  c o n  S u l l  e d , thè  d i n . x n o s i o  i s  o i t e n  s u c c e s s i v i , /  made 
o f  C a r c in o m a .
g r o w t h s  i n v o l v i n ,  thè  p o s t e r i o r  v,u i i ,  nay  in v a d e  
tn.e Soomach oc uhao tne  b 1 oi.cutn i o  d i s p l a c e n ,  and a 
c l e a r  spa se  i s  s e e n  in  thè m i d s t  o í  t h è  shadovv.
Sumsriary o f  P y l o r i c  O b s t r u c t i o n .
1 .  P y i o r i c  O b s t r u c t i o n  may be R e f l e x ,  S im ple  O r g a n i  
o r  a l i g n a n o .
. I t  a i  t e r  s i x  hou r s a i a  r g e   ̂o r  t io n o x t h è  b 1 smu t j  i
me a i  i s  re  t v  in  e d , p y i o r i c  o b s t r u c t i o n  i s  p r o b a b l e .
3 .  I f  p e r i s t a l s i o  i o  .ve l i  rnai'ksd, p y l o r i c  o b s t r u c t i j )  
i s  almo So ce." t a i n j  l i  t h e r a  i  s aiit  ip  . r i  s t a l  s i  s ,  p y l o r i c  
o h s o r u c t i o n  i o  c e r t a i n .
■* . I ; p o . ’ i s t a l s i s  i s  no t * tn x  m u r k e d , i t  may s t i l i  te
a c ..e o l  p y l o r i c  o b s t r u c t i o n ,  bu t  i s  p r o b a b l y  n o t  a
su.it  ab l e  c a s e  f o r  Sur, i c a l  i n t  r f e r e n c e .
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5 .  Tho p r e ¿ d ü o e  oï'  Ourcinorau may be  s u s p e c t e d  i  
the i r r e  <, u u u r i t y o i  the  bis.uiuth sn<*dov/, b ut  i t o ^  
can  o n l y  be a s s e r t e d  by c o m b i n i n g  R a d i o s c o p y  w i t h  
C h e m ic a l  and ?*ici*u s c o p i c a l  f i n d  in t s .
rom
1*0 ovJld J Û
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i i . GASTRIC ULCER.
A c o n s i d e r a b l e  cuaount 01 work r.aa boon done on t n e  
s u b j e c t  ot G a s t r i c  U l c e r  b o t h  i n  t h i s  c o u n t r y  and 
A m e r i c a , hut  t i ie r o o u . l l  2 1 a s  a  r u l e ,  ai  e n o t  c o n v i n c ­
i n g .
But  one t y p o  o f  u l c e r  i s  o f t e n  d e m o n s t r a b l e  by the 
R ö n t g e n  Rv.ys - I mean,  t h e  deep p e n e t r a t i n g  u l c e r  on 
t h e  l e s s o r  c u r v a t u r e ,  whose b a s e  b e f o r e  p e n e t r a t i n g  , 
b e c o m e s  a d h e r e n t  t o  t h e  l e f t  l o b e  01 t h e  l i v e r  a n t e r i o r  
o r  the p a n c i  « a s  o s u e i i a l y  •
The s to m a c h ,  b e i n g  a n  e x t r e m e l y  s e n s i t i v e  o r g a n ,  i s  
s u b j e c t  to  many c a u s e s  ot  i r r i t a t i o n  w h ich  r e s u i t  in  
sgasniQdie c 0n t r a o  u i o n .  I any o l  uhes 0 c o n t r a c t i o n s
a r e ,  no d o u b t ,  r e f l e x ;  o t h e r s  a r e  f u n c t i o n a l ;  but  
u n d o u b t e d l y  G a s t r i c  U l c e r  i s  t h e  cau se  o f  d e f i n i t e  
s p a s m o d i c  c o n t r a c t i o n  w h ich  may e ve n  i n d i c a t e  the  
s i t e  o l  such  ail u l c e r .  Th ese  spasms c 0n uraC t  the 
s tom ach  t e m p o r a r i l y »  an u the f o o d  g i v e n  i s  h e l d  up 
a b o v e  tne  s ituau-^on ot ¿rhe spa si no d i e  c 0 n 1 1 ac*t i  0 n , but  
th e  spasm w ould  sud den ly  r e l a x  and a l l o w  tn e  f o o d  to  
p a s s  on n o r m a l l y .
B a r c l a y  s a y s  "when t h e  b i s m u t h  food i s  h e l d  up i n  the 
uppe i  p o r t i o n  01 t he s t  omac n i t  i s  u l  » a  j  -̂ a 0 0 d Ian 
t j  g e t  someone t o  rub t h e  abdomen,  and t h i s  v e r y  
f r e q u e n t l y  r e i a x e o  t ne  s^asm so t h a t  tne  c o n t e n t s  p a ,.u
- I l l -
down a t  e l i c e . When tne  ton e  01 t h e  w h o le  o r g a n  in '  
, - o o d , th e  i ' 6 ¿u.Liant shadow in  Lnat o i  a  n o r m a l  
s to m a c h ,  w i t h  p o s s i b l y  a s m a l l  i n d e n t a t i o n  t o  m a m  
w i" c r  ¿ tne  s^ a sm h a s  o c c u r r e d ;  but  i  3- u n e uune i s  u e 1 u u 
t i  V e an i t  u s u a x l  j ss’ in  t h e s e  c a s e s ,  the c o n o e h b S  u i Op 
in  tu the i o  we r p a r t ,  p o s s i b l y  l e a v  i u t ; some t r . c e s  a t  I:, 
p o Xn t w here  tne o b s t r u c t i o n  w s  n o t e d .  T u . onei , 
a b d o m i n a l  m assage  u s u a l l y  c a u s e s  the w no lo  Shadow 
u o g r  a v i t a  tö t o  the l o w e s t  p a r , but  i  x 11 ac  e s a i e  
o b s e r v e d  f o r  a c o n s i d e r a b l e  t i m e ,  in  s p i t e  o f  massage 
and a d r i n k  o i  m i l k ,  i t  i s  a lu io s t  c e r t a i n  t h a t  t h e / ’s i s  
d e f i n i t e  u l c e r a t i o n  o r  c i c a t r i s a t i o n  a t  t h i n  p o i n t ,  
g i v  inj r i s e  tu s^asm. Such ul'e the p i c t u r e s  o f  spasm in  
the  m i d d l e  p o r t i o n  o f  s to m a c h s  o l  n o r m a l  and d e f i c i e n s  
t o n e .  These  may be due to  an u l c e r ,  b u t  a p a r t  f r o m  
t h e  e v i d e n c e  o l  t r a c e s  l e i t  a b o u t  the  u l c e r  a l t e r  the 
u p p e r  p a r t  o l  the s tom ach  i s  e m p t i e d ,  the  d i u g n o  o i  s i p  
une c i  a sp a sm o d ic  c o n d i t i o n ,  w h i c h  may,  o r  n a y  n o t ,  bu 
due t o  u l c e r a t i o n . "
The se  s p a sm o d ic  c o n d i t i o n s  a r e  n o t  c n lv  f o u n d  in the  
m i d d l e  p o r t i o n  ui „ne s to m a c h ,  but  may o c c u r  a t  the  
p y l o r u s  -  in  which Co.se • t h e r e  i s  p y i o r i c  o b s t r u c t i o n  
o r  a t  tne  c a r d i a c  end o f  the s tom ach  . v i t 1'  r e s u l t i n g
0 0 uOj.ha¡ e.„.i o b u u  uc b i on  .
■ j ad i  - .  a ¿id - ; o ai  d A f i  ij u r  j  ̂¿7- ) r  e c  o rd - s i r  r e s
01 i n v e s t i g a t i o n s  on x Ray d ia ,  no  s i  s o i  g a s t r i c  u l  :: or* •
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Tiit; p r i n c i p l e  ol '  t h e i r  m ethod  o f  d e m o n s t r a t i n g  u l c e r s  
by th e  x Ray m ethod  v u s  b a t e d  upon t h e  a s s u m p t i o n  
t h a t  the  c r a t e r  o f  an u l c e r  w i l l  r e t a i n  a s a l t  o i  
b i  smuth (a f t e r  t h e  n o r m a l  mucosa* h u t  been  c l e a r e d  ol '  
i t  by tne  p e r i s t a l t i c  ^ . c t i o n  o f  the  s tom ach  ami l u i e t -  
t i n e  u .
T h e i r  m ethod  c o n s i s t e d  in  nidkin, s e v e r . «1 s k i a g r a p h s  
o i  the  ' p a t i e n t ' s  s tom acn  a t  d e f i n i t e  p e r i o d s  a f t e r  the  
a d m in i  o t r a t i o n  o l  b i s m u t h .
The., t o o l  the  f i r s t  s k i a g r a p h  f ro m  a t o  6 h u m s  a f t e r  
the  f i r s t  b i s m u th  n e a l ,  t h i s  i n t e r v a l  r e p r e s e n t i n g  the 
t i n e  r e q u i r e d  f o r  a norm al  s tom ach  t o  empt„ i t s e l f .
A s e cd n g  s k i a g r a p h  i s  then tak en  a f t e r  a n o t h e r  meal  
nutba-'en g i v e n .
They f o u n d ,  ; i n  n orm al  s t o m a c h s ,  the b i s m u t h  s h o u l d  
be q u i t e  r i d  o f ' the  s tom ach  i n  f o u r  h o u r s .  I f  any 
b i s m u t h  rem ained  a f t e r  t h a t  t i m e ,  th e y  assume t h a t  soiie 
p a t h o l o g i c a l  c o n d i t  i o n ,  w h i c h  i n t e r f e r e s  w i t h  n o rm a l  
p e r i s t a l s i s ,  o r  h o l d s  the b i s m u th  by the  p r e s e n c e  ui 
some a g g l u t  i n a n t  s u b s t a n c e  w h i c h  p r e v e n t s  t h e  e l i m i n a t i o n  
o f  the  b i s m u t h ,  o b t a i n s ,  o r  t h e r e  i s  some p erm anent  
o b s t r u c t i o n - .  The... t h e n  com pare  the f i r s t  and se co n d  
s k i a g r a p h s .  The f i r s t  p i a t e  b e i n g  th e  m o st  i m p o r t a n t  
i s  v i e w e d  f i r s t ,  and n o t e  i s  made o f  an., i s o l a t e d  
s ^ o t o  o l  b i s m u t h .  I f ,  by c o m p a r i s o n  . i l h  t h e  second  
p i a t e ,  ail i s o l a t e d  s p o t  i s  d e t e c t e d  in  t h e  s tom ach  a r e a ,
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t h i j , they t ink-, i s  s u s p i c i o u s  o f  an u l c e r  o i  the
s to m a c h ;  i f  o u t  s i d e  the stoma.oh u r e a ,  i n  the  d u o d e n u m ,
t h e y  s u s p e c t  a d u o d e n a l  u l c e r . The c h a r a c t e r  oi '  m e
u l c e r  snadow i s  u s u a l l y  t h i n ,  i r r e g u l a r  in  o u t l i n e ,
b u t  c i r c u m s c r i b e d .  There  iiia  ̂ be m ore  than  o n e .
I f  much 01 the  b i s m u th  i s  re  m i n e d ,  the shadow i...
l u r .  e r , .̂,0110. '^.^i^ loc.- iuod .j. .. w.ie p ^ i u r u s .  m i ^  w0 u 1 u
* p o i n t  to  u.11 o b s t r u c t i o n *  In such  a c a s e  i t  i s
d i f f i c u l t  t o  say f r o m  m e  skjal g r a p h  w h e th e r  an u l c e r  
.
i*.") p r s s e n  o o . no ^, bu t , they su j  , t h e  s ouuuon ou t i i n e  
in  th e  se co n d  1  Tu ts  u s u a l l y  s e r v e s  a s  an a i d  by tr.ruw,.ng 
l i g h t  on the t r u e  c o n d i t i o n .  The s i z e  o f  the u l c e r  
nay be j u d g e d  f r o m  the  amount o i  b i s m u t h  r e t a i n e d  a t  
i t s  s i t e ;  the d e e p e r  i t  i i , the  l a r g e r  q u a n t i t y  o f  
b i s m u t h  i t  w i l l  r e  t a i n ,  and c o n s e q u e n t l y  a d e n s e r  
shadow w i l l  be s e e n .  In  the  Ce.se oi'  v e r y  s u p o r f i  0 ia. .  
u l c e r s ,  the  shadow is. u s u a l l y  t h i n ,  and may 01 ton  have  
t o  be v e r i f i e d  by r e p e a t e d  e x a m i n a t i o n s  a t  a s h o r t e r  
i n t e r v a l  than tne  f i r s t .
ThOj add t h i s  r e m a r k a b le  s t a t e m e n t  -  th a t  th e  p o s s i b m i l .  
01 e r r o r  due t o  i n c o r r e c t  i n t e r p r e t a i i o n  i s  s l i g h t  
where  the p r e p a r a t i o n  01 tn e  p a t i e n t  i s  t h o r o u g h ,  and 
th e  i n t e r v a l  b e tw e e n  the f i r s t  d o s e  o f  b i s m u t h  and th e  
f i r s t  p l a t e  has  b e e n  c a r e f u l l y  t im e d .
T h e se  a u t h o r s  r e c o r d  t h e i r  r e m a r k a b le  r e s u l t s  u n d e r  
tn e  f o x i o w i n p  h e a d i n g s  -
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1-  U l c e r s  d i a g n o  sea  X Ray -
a .  o a s e s  v e r i f i e d ,  by opera. Lion (7 c a s e s )
b .  c a s e s  s u b s t a n t i a t e d  by p r e s e n c e  o f  c a r a  i n a i  
symptoms ui p a i n ,  h aem orrh ag e  and l o c a l i s e d  
t e n d e r n e s s  (17 c a s e s )
s .  O a s e s  s u b m it  t e a  f o r  x Ray e x a m i n a t i o n  in  w h i c h  
t n e  f i n d i n g s  w ere  n e g a t i v e .
a .  n e g a t i v e  f i n d i n g s  s u b s t a n t i a t e d  by o p e r a t i c  
( ltr c a se s )
b . n e g a t i v e  f i n d i n g s  s u b s t a n t i a t e d  by l a t e r  
c l i n i c a l  h i s t o r y  (29  c a s e s )
o .  n e g a t i v e  f i n d i n { s s u b s t a n t i a t e d  by a u t o p s y  
(2  c a s e s )
d . M e g a l i v e  i i n d i n p s  u n s u b s t a n t i a t e d  (u c a s e s )
3 .  c a s e s  in  w h i c h  X Ray d i a g n o s i s  was i n c o r r e c t .
2 .  U l c e r  n o t  d e t e c t e d  by X Ray (1 c a s e )
b .  U l c e r  d i a g n o s e d  by x Ray.  O p e r a t i o n  snowed
O a i l - s t o n e s .  (1 c a s e )
4 .  C a s e s  c l i n i c a l l y  u l c e r  ir: which  X Ray f i n d i n g s  
w ere  n e g a t i v e  -
a .  X Ray e x a m i n a t i o n  made two w e a r s  a l t e r  i n s t i l  
t i n g  L e n h a r t z  t r e a t m e n t  ( l  c a s e )
b .  C l i n i c a l l y  d u o d ò n a l  u l c o r  (1  C u ^  )
A C C u i  J i l i j  oo u.rlb C  O to o 1  L l) ¿>‘- lblÌky>noU d D U V b j  ù. J U i ’ i ’b O o  
(j Ì U {  n o  >0X0 I t-’ ili p i  dOOxiO'O J Y  Uo 0  1 l ’ i o  U 1  C CÌ J *
v/c. o nici1 0 in  ubuu o d / ¿>0 r* c c n o o X c u ¿.’e u .
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Ao so  ruin?  to  (.38.) ( _l ) the  su| po s i t i o n  t h a t
r sm n a n to  ul b i s m u t h  a t t a c h  them fee I v e s  to  f l a t  s u p e r i ' i e  
i a l  u i o e ; - t  i s  wrori?v ( 1 )  rem ain ing  p a r t i c l e s o f  b i s m u th  
a f t e r  a b ism uth  m e a l ,  a r e  doe  to  the u e t. o s i t  i o n  o l  th e  
b i s m u t h  in  p a t h o l o g i c a l  n i c h e s  p r o d u c e d  bp c i c a t r i s a t i o n  
^oou u u l c e r s .  ( s ) the p e n e o ra u m  * w l c e i  ¿ . ie  sente* a 
s p e c i a l  f o rm  o f  X Ray sriadow, in  w h i c h  there,  a p p e a r s  
t o  bo a d i v e r t i c u l u m ,  and a b o v e  t h i s  shadow t h e r e  o i l .  
som et im es  o c c u r  a f-as  ha. o t  a i r  s i m i l a r  to  the 
TT u genb lase  o i  the  s tom ach .
The R o e n t g e n  e x a m i n a t i o n  o i  p e n e t r a t i n g  u l c e r  a c c o r d i n g  
t o  Raudek ,  w i l l  show (1 )  an l S u i ^ t e d  f l e c k  o r  p r o j e c ­
t i o n  o f  b ism u th  n e a r  the  n o r m a l l y  f i l l e d  s tom ach  ( )  
a g a s  bag  may be d e m o n s t r a t e d  a b o v e  t h i s  shadow (3 )  
the  b i s m u t h  shadow p e r s i s t s  in  t h i s  l o c a t i o n  and (_ ) 
p a l p a t i o n  f a i l s  to  d i s l o d g e  o r  d i s t u r b  the  b i s m u t h  
shad ow .
p a u l h u b e r  (.3<,. ) p l a c e s  em inent  v a l u e  upon th e  o b s e r v a ­
t i o n  o f  an h o u r - g l a s s  i n d e n t a t i o n  o f  the s to m a ch  in  the  
r e g i o n  o f  the u l c e r .  t ^ i s  i m p o r t a n t  p o i n t  I hav e
I
m e n t i o n e d  when d i s c u e s i n p ,  p a r c l a y ' s o b s e r v a t i o n s ,  the  
i n d e n t a t i o n  and h o u r - g l a s s  a p p e a r a n c e  b e i n g  the  r a s u l  
o l  spasm. P a U lh a b e r  f i n d s  t h a t  w h i l e  t h e  h o u r - g l a s s  
c o n s t r i c t i o n  i s  a l m o s t  a l w a y s  p r e s e n t  ' ./here t h e r e  i s  
mu ch  o i*.u n  i a a  o i o n  a b o u t  an u l c e r ,  i t  may a l s o  bo 
£ r e s e n t  in  the f l a t  f r o r i d  t y p e  o f  u l c e r .  Out o f  16
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c a s e s  o f  h o u r —g l a s s  s tom ach  exam ined  he d i a g n o s e d  10 
as due t o  u l c e r .  p o u r  o f  t h e s e  w ere  o p e r a t e d  upon 
and th e  d i a g n o s i s  e s t a b l i s h e d  a s  c o r r e c t .
Paul .huber  c o n c l u d e s  th a t  (1 )  w i t h  p o s i t i v e  c l i n i c a l  
symptoms and t h e  x Ray s h o w in g  a b i s m u t h  f l e c k  o r  
p r o j e c t i o n  upon the  l e s s e r  c u r v a t u r e ,  w i t h  a c o i n c i d e  
and n e i g h b o u r i n g  h o u r - g l a s s  c o n t r a c t i o n ,  the  d i a g n o e i  
o f  a deep  a d h e r e n t  u l c e r  e v e n t u a l l y  p e r f o r a t i n g ,  may 
be made w i t h  c e r t a i n t y  ami t h e  c a s e  belongs to  the  
S u n .e o n  (2 )  W i th  c l i n i c a l  c o n c l u s i o n s  o f  a g a s t r i c  
u l c e r ,  the p r e s e n c e  o f  an h o u r - g l a s s  c o n t r a c t i o n  
¿¿ loro  c a n n o t  but  p l a c e  the d i a g n o s i s  o f  g a s t r i c  u l c e r  
in  t o e  b a l a n c e .
R e i d e r  d o e s  n o t  t h i n k  a  f r e s h  u l c e r  c a n  bn
d e m o n s t r a t e d ,  but  i f  the  u l c e r  i s  o i  the  d e e p ,  p e n c i l ­
in g  t y p e , the d i a g n o s i s  i s  p o s s i b l e  by the p a t h o l o g i c a l  
p r o c e s s e s  d e m o n s t r a b l e .  The R ö n tg e n  d e m o n s t r a t i o n  o f
s e c o n d a r y  c h a n g e s  in  form  and s in e  o f  the  body  and 
o p e n i n g s  o f  the s tom ach  c a u s e d  by p r o c e s s e s  o f  c o n t r a  
t i o n  and p e r i g a s t r i t i s ,  p e r m i t s  c o n c l u s i o n s  t o  be  
drown r e g a r d i n g  p a s t  and e x i s t i n g  u l c e r s ,  and i n d i c a t e s  
t h e  mode o f  t r e a t m e n t .  R a i d e r '   ̂ f i n d i n ,  s a r e  s i m i l a r  
t o  t h o s e  I have d e s . - r i b e d  by Haudek and p a u l h a b e r .
In a d d i t i o n ,  he m e n t i o n s  the  p o s s i b i l i t y  o l  a s u b p r e d h i  
( f a l s e )  pn eu m oth orax  -  i . e .  a g a s  c o n l a i n i n t a b s c e s s  
i n  and a b o v e  the  l i v e r  r e s u l t i n g  from a p e r i ' o r a t i n ,  a i t
- 1 1 7 -
Thô X Ray s i n  suc h a c a s e  shov/s th e  d i a p h r a g n  pu shed 
upv/u.rd s by the g a s ,  w h i l e  t h e  u n d e r l ^ i n g  c o l l e c t i o n  
o r  p us  w i l i  show a t>0aï~p l i n e  a t  i l s  s u r f a c e ,  and
C CU S S 10 il Ilia j be S11Ü S Xi C j S h a i  n ; t O O p a o i c?l*l w .
P e r i g a s 1 1”i c  a d h é s i o n s  o i  the  stoxiiocn > a i l  «o uLe 
a b d o m i n a l  w a l l  a r e  shown by the  f a c t  t h a t  e x c u r s i o n  
o f  the  stomach w i t h  r e s p i r a t i o n  and p a l p a t i o n  i s  
p r e v e n t e d . P e r i o r a t i o n s  i n t o  the  s i n a f l ,  o i  l u i \ p  b o . / e l ,  
w i l i  p e r m i t  the o b s e r v a t i o n  o f  the  p a s s a d e  o f  b i s m u th  
e m u x s io n  f r o m  the  s to m a c h ,  a s  in  g a s t r o e n t e - r o s t o m y .
R e i d e r  d e v o t e s  sonie s p a c e  tu the  c o n s i d é r a t i o n  o f  the 
i n  t e r n i  t t e r . t  o r  p s e u d o — h e u r —g l a s s  s fo m a ch  -w ; i  c  * i m . ,  bc 
d é p e n s e n t  un a u l c e r ,  é ros ion ,  ur  o t h e r  l o c a l  i r r i t a t i o n  •
Re oay s t h a t  su ch  s^a s t i  c o r  s e t a n i c  c on 1 1 *a c t i  o n o o i 
t h e  s tom ach  m u s c l e  may p e r e i s t  f o r  some t im e  and must  
n o t  be  c o n i u s e d  w i t h  o r g a n i c  c o n s t r i c t i o n *  ( I hav e
I
axi 'eacij  a l l u d e d  «.o ' s u b , j i v u 11 o n on
npasm odic  c o n s t r i c t i o n ) .
W ith  r e f e r e n c e  t o  the  se spasr .iodic  c o n d i t i o n s  H. r t s  (zq. ) 
p o i n t s  out  t h a t  ü c c a s i o n a l i y  th o  a p p e a r a n c e  o f  a s l i , ; n t  
d e . , r e e  ui h o u r - t/la S S  c o n t r a c t i o n  i s  o b s e r v e d  in  c a s e s  
w hich  a t  p u b s s g u e n i  op é râ t  i o n  show l i t t x e  o r  no narro1< in ; , 
b u t  t h a t  an u i c o r  i s  p r é s e n t  n e a r  m e  c e n t r e  o f  tne  
l e s s e r  c u r v a t u r e .  pe  s u g g e s t s  t h a t  the  u l c e r  1 - u d s  to  
Si-asm o î  tne c i r c u l a i "  l i b r e s ,  tne  re  S u i t  in, sp u sm o d ic
- 1 1 8 -
s t r i c t u r e  a p p e a r s  and d i s a p p e a r s  d u r i n g  l i e  c o u r s e  o f  
t h e  e x a m i n a t i o n ;  o r  i f  th e  s t o n a c h  i s  o b s e r v e d  d u r in ,  
the i n g e s t i o n  o f  the m e a l ,  one w ou ld  see  t h e  p o r t i o n  
o f  the  s tom ach  a b o v e  the s p a s m o d i c  s t r i c t u r e  f i l l  ’. . 'it 
the  b i s m u th  p u d d i n g ,  th e n  s u d d e n ly  t i e  spasm g i v e s  v/uir 
an d  the  f i l l i n g  o f  t i e  stoma.ch a p p e a r s  q u i t e  n o r m a l .
I i  the  u l c e r  i s  a d h e r e n t  to  the  l i v e r ,  and i s  upon  inp  
l e s s e r  c u r v a t u r e ,  a s  u s u a l l y '  h a p p e n s ,  v/e may havu ^ 
permanent  h o u r - g i a . s  c o n s t r i c t i o n  due to  c i e a t r i s a t i o  
a b o u t  the u l c e r ,  vfh en the  p a t i e n t  s t a n d s  e r e c t ,  the 
s tom ach  t e n d s  to  a v e r t i c a l  p o s i t i  o n ,  the  u l c e r  i s  
f i x e d ,  and the l i n e  o f  t e n s i o n  i s  p r o d u c e d  d i a g o n a l l y
a c r o s s  the  s to m a c h ,  and h o l d s  up the  g r e a t e r  c u r v a t u r  
l i n e  o f  t e n s i o n  m e e t s  i t .  The p a r t  o f  the  s tom ach  abo 
the  l i n e  o f  t e n s i o . .  t e n d s  t o  s a ; d o w n . He r e p o r t s  tv/ 
e a ^ e a  o f  e x t r e m e  h o u r - g l a s s  c o n t r a c t i o n  due t o  the 
d e s c r i b e d  phenomenon.
The e x p e r i m e n t o  o i  w i l i c o x  ( w. ) and Graven F o o r e  ) 
on c a s e s  o í  g a s  t r i e  and d u o d e n a l  u l c e r ,  i n  wh'ich the  
d i a g n o s i s  has  fceen t r o v e d  by o p e r a t i o n ,  show t h a t  an 
e x c e s s i v e  q u a n t i t y  o f  f r e e  and a c t i v e  h y d r o c h l o r i c  a d i d  
i s  p : q c.en t in v ne l a  r g e  ma.j o r  i  t o í  su c b u i  c e r s . T h i
h y p e r a c i d i t y  c a u s e s  the e x c e s s i v e  m o t o r  a c t i v i t y
<v i  c I  . iu\© de so r i o e d , and i s  no d o u b t  the  Ci—use o f  the
j a  —  ...... u l e  e r a t  i o n  i ... j r  sen t , ^ i*t may be  p r e  e l
J . _  m:e a c i d  s t i m u i a t e s  the  a f f e r e n t  n e r v e  e n d i n g s
e where  the
|ve
o
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m ore b t . r o n ^  »viien uiie^ afQ ex^-O^eci in  am i °
when the mucoub raei.ibrane i o  i n t u o t . True  ^ y lo ro o ^ u o i l i  
mo.y be 0.11 vocicit> i ona._L l o - c t o r  in  the  ̂- e d u c t i o n  o i  c-iio
¿j, xii in  oil a n o u. »j(j u a
T h e re  i s  an a b s e n c e  o f  p a i n  in  many cu.se s o f  l o c a l  
sp a sm o d ic  c o n t r a c t i o n  in  the s to m a c h ,  and t h i s  i s  due 
t o  t h e  . au u u ha t su c h a sp a sm u e v o 1 i  -■ ad .. to  e x c e s s i v e  
n o t o r  a c t i v i t y  in  the  p r o x i m a l  p a r t  o f  the s to m a c h .
When, ho ' .vever, c i c a t r i s a t i o n  o f  the u l c e r  has  p r o d u c a l i  
p a r t i a l  o b s t r u c t i o n ,  the u l c e r ,  i i  n o t  c o m p l e t e l y  
h e a l e d , may c a u o e  a i o c a l  spasm w h icn  makes  the
c o n s t r i c t i o n  c on t l a  i s  . In such  i ,  p e r i s t i  Lsis ansi
t e t a n i c  c o n t r a c t i o n  may o c c u r  in  the  p r o x i m a l  p a r t  
o f  the s tomach anu g i v e  r i s e  t o  p a i n .  ( H e r t z )  
j£n t h i s  p a p e r  by H e r t z ( i * ; )  he n o t e s  t h a t  " t h e  p a i n  
p r o d u c e d  by p r e - » s u r e  in  the e p i g a s t r i u m  i n  g a s t r i c  
d i s o r d e r s  was u n t i l  r e c e n t l y  r e g a r d e d  as  a r e s u l t  o f  
d i r e c t  p r e s s u r e  upon t h e  s to m a ch .  When the t e n d e r n e  
.»as l o c a l i c e d  to  a sm a l l  urt iu,  i t  »»as s u p p o s e d  t h a t  t  v i s  
a . o a  o o r i o ¿.'ponded ./ i  i» n who s i  t e n s i o n  o i  s. one l o c a l  
d i s e a s e ,  such a s  an u l c e r .  More a c c u r a t e  c o m p a r i s o n  
be ¿»/eon the s i t u a t i o n  o l  the  t e n d e r  a r e a  anu t h a t  o l  the 
u l c e r  » a s  r e v e a l e d  p o s o —mortem and w t o p e r a t i o n s ,  th e  l i x i  
o l  v ie  t e n u e r  ^ r s u  when the stomach c h a n g e s  i t s  
p o s i t i o n  w i t h  a l t e r a t i o n s  in  p o s t u r e  and on d eep  
r*v sp i  : w t i o i i ,  a . i’j  _ t_g s_  ̂1 s. c v , i  l  i* s t  d i s c l o s e d  b tue  y
-  X *-.Q -
t h a t  the Lender  a r e a  i s  {^onera-i-i,* s i t u a t e d  e n t i r e l y  
0  U w S i  u. e t " x  a  r  e U  O  J O  i  o 'U  L  n  e b  xOma C  i f  * sn o */e d ti .x o
t h i s  v iew wa,s i n c o r r e c t  . . . In th e  1 a r g e  mix,] o r i t „ .  
o 1 c a s e s  e p i g a s t r i c  t e n d e r n © s s  i s  a r e s u l t  o f  the 
i r r i t a b l e  l o c u s  In the  s p i n a l  c o r d  p r o d u c e d  by abnox’ — 
mai iiiif u x >jc w r e u c h i u t i t  l r o m  the s to m a c h ;  p r e  ©sure 
on the  s k i n ,  mu ¿ o l e  s ,  anu c o n n e c t i v e  t i s s u e *  s u p ^ x i c d  
by the  i r r i t a b l e  s p i n a l  .»e^ment p r o d u c e s  an e x a g g e r a t e d  
s e n s o r y  e f f e c t .  "
D i a g n o s i s  o f  G a s t r i c  U l c e r  f r o m c a r c i n o m a .
The d i a g n o s i s  o i  G a s t r i c  U l c e r  i rom Qarfj inGma i  t  a l w  
d i f f i c u l t ,  and any method w h i c h  t h r o w s  any l i g h t  on 
Sx^<t a ox. o,] © c t  ixj o o be  . (c lc  ome d • j\  o e o t  me a i  is* ax * * 
e i s e n t i u l . Ixx the e a r l y  s t a ; e o i  C a r c i n o m a  X R a y s  
t h r ow l i t t x e  o r  no 1 i f;ht  on t h e  d i a g n o s i s .
: :audek ( m-i*.) i ^ j  s down some d i f i  s r s n t l a l  p o i n t s  b e t w e e  
u ne so t xc cond  i o i o n s . He su^ j j e bt wbat C a r c  in  oma  ̂ iv 
i,no a p 3a ra l loe  o i  a 1 i 1 1 inp d e i o c u  p r o d u c e d  by a 
p a t h o l o g y  that  e n c r o a c h e s  u^on the iumon o f  th e  stoma 
The ed, t o  o f  the b ismuth"  shadow a r c  i r r e g u l a r ,  and 
th e  a r e a  o f  the f i l l e d  p o r t i o n  o l  t n e  stomach i n v o l v e  
1 o b i On iv' . c o n t r a  - t , the p e n e t r a t i n g  u l c e r
shadow i s  l i k e  a d i v e r t i c u l u m  to  the  n o r m a l l y  f i l l e d
stomach, with no material ie ¿>sening of the gastr ic  
lumen. Also, in the penetrating ulcer whi :h n«» 
¡̂ r'OUtxCeU. ^uiue an ¿¿roti ol necrosis in o h e u-dheioiiu 
or? J i ,  one w il l  notice ?.:-S bag above the bismuth 
shadow which it. rarely encountered in careinomatous
0 ix oci *-> •
u U. w i\. t|UO 1)0 w> fyo riiiU. . S'w i*i Oil w> ( iiU t. u21 c 1 ctio.(1 P L*J i ) 
t o  s t a t e  t h a t  i r o n  26 to  42  t e r  c e n t  o i  ^ene  t r a t  i n . . 
u l c e r e  chun, ;«a  to  c a r c i n o m a .  T H.e d i a g n o s i s  o i  a 
p e n e t r a t i n g  u x c e r ,  t h e r e i o r e ,  i s  a ste^. tow ard  the 
e a i ' i j  a t t a c h  up on an e v e n t u a l  0 u r c  i n o n u } and ohe imjvQj 
a n c e  o i  an X Ray e x a m i n a t i o n  i n  s u s p e c t e d  g a s t r i c  u i o « . r  
i s  the re  l o r e  c e n  l i m e d  .
Summary o i  ( J a s t r i c  U l c e r .
From X Ra^ e x a m i n a t i o n s  o l  s to m a c h s  w i t h  s u s p e c t e d  
h;xs t r i c  U l o e r o  i t  h a s  been  iuund -
1 .  T h at  t h e r e  i s  e x c e s s i v e  m o t o r  a c t i v i t y ,  w h ich  may 
t a k e  the i o r i .1 c l  s p a sm o d ic  c o n t r a c t i o n s  w i t h  r e  s u i t  in  
i n c r e a s e d  and t e t a n i c  p e r i s t a l s i s .
s . 11‘t o  tiro .1., p e i . a c i d i  t j  maj j c w c*. t r u e  p y l o r o c ^ a  ¿m,
and a j  a r e s u l t  the  s tom ach  wixJL n o t  emptj i t s e l l  in  pho 
no rm a l  t i m e .
3 . Tha o txie epig.ax-^x’ i c  t e n o . e m e s s  i s  n o t  due to 
dt  e c t  i - r e oo^r e  o v e r  t n e  u l c o r .
“ 1 —
4 .  In  d e e p ,  p e n e t r a t i n g  u l c e r ,  a l t e r  th e  m a j o r  p o r t i o n  
o i  t h e  b i s m u th  m e a l  h a s  p a s s e d  o u t  01 t h e  s tom ach ,  u h e ie  
may ¿ . t i l l  be a p o r t i o n  a t t a c h e d  to  the  a r e a  o i  t h e  
u l c e r .
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H e r t z  s a y s  (.us. ) "When th e  t o n e  o i  the  s tom ach  i s
e x c e s s i v e ,  i t s  g r e a t e r  c u r v a t u r e  d o e s  n o t  r e a c h  the
u m b i l i c u s  in  the  v e r t i c a l  p o s i t i o n ,  and in  e x t r e m e
CaSe. ’ the  o r g a n  a i e s  v e r i  o b l i a s e l i  i n m o d i a t e l j  b e i o u
the  l i v e r .  The m o s t  coninon c a u s e  o r  h y p e r t o n u s  i s
D uodena l  u l c e r ;  in  a somewhat c o n s i d e r a b l e  e x p e r i e n c e ^  
*
I havo  i n v a r i a b l y  l 'ound a h y p e r t o n i c  s tom ach  in  t h i s  
eonu . i t  ion u n l e s s  t r e  u x c u r  nuci l e d  to  u i g u i i i c o b s t r u c  t
T h i s  i s  oi  t, r e a  u x r n c t i e n i  imp o r  c* an o e a s  i t  a s s i  s. u 1» 1 .
the  d i i ' i ' e r e n t i a i  d i a g n o s i s  be tw een  g a s t r i c  and d u o d e n i  
u l e  si , aS V r  uüsu j  i  w /  ü u i g  1 o und i s  .ho  l o i  uo  1
c o n d i t i o n ,  pro r e o  v e r , when hy*. o r  t o n u s  i s  p r e s e n t  in
d u o a e i iu l  u l c e r , u he p 1 0 sx.ec  j 01 j u i  j  1cj m e d i c a l  mean o 
a i e  invici  u . i j  ? j e o ci i «V h Q. e a w, L . e ¿’i  i  ¡ jt t ö  .i. g e i r  o e o i 
d i l a t a t i o n ,  i n d i c a t e  s that  a g a s l roen  t e r o  s t o n y  i s  
e s s e n t i a l  in  o r d e r  to  o v e r c o m e  tho  o b s t r u c t i o n . "
I r e p r o d u c e  h i s  d i a g r a m  -
" ¿ S i s .  '
/  aT? '
\\ / < J S  ?
i rj i  / \
Hj ti Í 1/ VJ 1 « i 0 F) w U -Lio*, 0 11
Ir: the  e a r l y  s t a g e s  oi  D u oaen a i  U l c e r  t h e  h i s t o r y  
unii sympuoms tne p a t i e n t  ¿ j i v e s  a r e  01 t i le u tm ost  
impur Lance a s  ch o r e  i o  no sin¿ l e  ph., s i c a l  s i Xjrr in o  i s a  t i n * , 
t h e  p r e s e n c e  o i  o r g a n i c  d i s e a s e .  Any h e lp  f r o m  a::
X R - j  e x a m i n a t i o n  in  t n i o  o t a g e  i s  t h e r e  l o r e  o i  ¿.rimai',,, 
s i  ? ,n i l  i c a n c e  , and in  s u e l e o  Leu c a s e s  t h i s  snu u i u  a i  way s 
he m an e .
In  a d d i t i o n  tu the  f a c t  t h a t  the  stomach i s  in  a conci * l  i o n  
o i  hy¿. er to .¿us ,  one  i  i  u d s ene ¿.cm x s ¿ a 1 o i  .> v e r i  a c t i v e ,
and more v i o l e n t  t h a t  u s u a l . In : a s e s  t h e  py lor\ .  s
o p e n s  more f r e q u e n t l y ,  and the g a s t r i c  c o n t e n t s  a r e  
p a s s e d  on moro i u¿. i  d i  ¿ than u s u a l ,  so t h a t  t he  s tomach 
i  s s o me t i me s  e n p t i  in a s  s h o r t  a  c i ne  a s  n a i l  an h e u r  
ha r e l a y  (.ug ) o b s e r v e s  " i t  may be n o t e d  i n  t h i s  c o n d i t i o n ,  
t na o ,] u s t b e i  end t-he p j  i  o r a s t h e r e  i s  a se¿ . araue  shadow 
w n i  c e i i s  p e r s i s t e n t ,  a¿: d i s   ̂s i t e  u n a 11 e c u e a b y cue 
p e r i s t a l s i s  ol'  t he  s t o m a c h . . .  The p i c t u r e  ul a nur uax  
s t omac o  e x h i b i t i n g  e x c e s s i v e  p e r i  s t a i s i s and p a s s  l r g  tne  
l o o u  on ve ry  r a p i c i . ,  , i s  v » g  s « (jt ,e s t i v o , i l  n o t  
i  á  gno s t i c  o l  m u e b l e  i n ,  or a  uu u c , ehe du ode n urn, but  
t h e  p r e s e n c e  oi  a s e g ú r a t e  b o l u s  m  t h e  duodenum i s  
a c c i d e n t a l ,  auu d e p e n d s  upon t n e  ¿.re son ce o l  c i c a t r i c e s  
o r  s pasmodi c  c o n d i t i o n s  c a u s i n g  ¿ o c i c e t s  i n  t e i n f e r i o r  
s u r l x j e  . "
In  a l m o s t  a i l  the  c a s e s  o i  d u o d e n a l  u l c e r  exam ined  by 
-y .r e l a y  [.So.) a s e p a r a t e  b o l d s  was d e m o n s t r a t e d  in  
duodenum, ana a p p a r e n t l y  t h i s  phenomenon d i d  n o t  n u t ,
- 1 2 o -
á  ¿ c i  u r  o n  c o n c i  i t  i o n s ,  s u  c  n  a  o u i c o i  o i  t  n  o ci u  c  d  e  n  u m 
i  t s e  i l , o r  a d i r e  s i o n s  f r o m  s u r r o u n d i n g  v  i  n o  e  r u .
D r  0 ° 1 ©  o i  t t o w  Y o r k  ( uq. ) h a s  s t u d i e d  i n o  c a p u t  D u o d e n i .
C à l c i  u n ,  5 a i ¿Q CIO C O n  s i d o  i s  i u  i i u  d 11Ü 1*0 s o  i i l O l o i i o O  uà
i. h  o s  i  x  xir u o  s  c m o  , b u i .  ¿ o  r  ¿ O s  p  o n e  s  i n  ¿̂  i  s  o o  11 d  s . j a  ¿ o 
w i t h  t h e  s i u t i a c h .  n o r m a l l y  i t  i s  d i l a t e d  i n t o  s  t r i ­
a n  ¡ >  l a r  o u ¿ .  ' w h i c h  s u r r o u n d  s  t n e  p y l o r u s .  I t s  mo  t o i ’ 
p h e n o m e n a  c o r r e s p o n d  w i t h  t h a t  u i  g a s t r i c  p e r i  s t a i s i  u ,  
a n d  i t  i s  a b s O x u t e i j  f r e o  f r o m  t r i o  sulu.1 1  r a p i d  ¿ ¿ o r i  ¿ . i l  
c o n t r a c t i o n s  o i  t h e  r e m a i n d e r  o i  t n e  d u o d e n u m .
T s  e  1 a u  i  u n a  u e  0 p e r  c e n t  o u  D u o d e n a l  U l c e r s  o c  c  a  i  i¿í¿ 
t h i s  p a r t  o i  t h e  d u o d e n u m  m a y  b e  d u e  t o  t n e  f a c t  t h a t  
t h e  c h y m e  i n  t h i s  s i t u a t i o n  h a s  n o t  „ e l  b e e n  n e u t r a l i s e d  
b „ t h e  i n t e s t i n a l  a n d  p a n c r e a t i c  s e c r e t i o n s .
H e r t z  ( ¿ti«) h a s  s t u d i e d  t h e  q u e s t i o n  s i  p a i n  i n  r e i a t i d > n  
t o  D u o d e n a l  U l e s ,  s , a¿¿ ci h o  c o n t i i b U s o s  u n o  í  o i  1  o w i  i i g  ¡
Q b s e  i 'V a  o i  w' ¿i s  " I n  a  s e r i o  s  o í  C a  s o  s  s i  D u o d e n a l  IJ1  c  e  r  
e x a m i n e d  w i t h  t h e  x  R a y s  I h a v e  a l w a y s  r o u n d ,  t h a t  t h e  
ö t o m a c n  b e g i n s  t o  e m p t y  i t  s e l l  i m m e d i a t e l y  a l t e r *  t n e  
f o o d  h a s  b e e n  u v / a l  i o  v* o  d ,  a i ¿ u t i i u u  D i o  o v a o u a u i o i i  i s  a t  
f i r s t  i * a¿  i a . W h e i i  t h e  ¿ a i  n  b e .  i n s ,  t w o  s . *  t h r e e  h o u r ' s  
¿pi t o i  mu loìÒ mc_L 7 O í¿ _L j  '-*• u--l ]~  i *J £ *J i o Í  C Í1 VJJ. LíltJ J. U U (i 1 Ì)
¿  L Í  -L Jl p ¿ ü c o l i  t i . i  o • x m. u o ixlm* o h  j eyelid w d  1*1 j  w i t w ii *  'J 0 1 i hi i  “
L Í  Ü 11 J o  i i  »J oul j  O i , / £■ - iJkSl/iiw i l l  ;^ulOCiöii ‘~c_L J J_ J J  .  ̂ i Ú Ci. 0 H. 'J »-> x-ok>
d. 3 VG J. 4/ .̂iIld il  u Ort-i-i*^ Lu L Tib i i : j  i ’ o u  i l l  L 'J l lö
-  l a c  -
/  11. Ì  0  h O  O  O  d  1  U  O .  ib  y  f i ü  b u l  iV . U  1  w 11 O  (  ( U  b  t  i  A  C  J  i J  x i  t  ©  h  L  u
d i  xx i  n i  ¿>h © s . d n d o i t h e ¿3 e j  oüá i  o . un j  ¿i ¿ í¡l>ouX.líc c o ix —
L  i  m i o  X  U  l l  *3 0  m l  X i  p . x  J  C l  mi su w  m i su 0  fe? _o  w  o  ' J  i,/ U  s *  1 me u l e '  1 1  O  i l  o  X J CÛ
p y l o r i c  y u r t  f r o m tino re  on o i  t h e  Jtomu,ch ut» u. c o n s i d e r -
ó ,  b - L  ©  d  X  o  o  U  i X  C  0  1 X 0  I X i  L X x O  p ^ / l u l U S *  0  W  Í  l i  j  ^  L O  o  i  I O  O  a  J  U  e  i  \ '  o
i , . . .una ro _L o n¿¿ u u. o e o r e t i o i i  ox r i u r u a l  p,a s t r i e  j u i  c © , «'/.ni or. 
i a- o n ö j u u  lu 0 o i  L h e »oO“ umLX.X.öci. in j  |u j  i ohl orh^ d i a w o i 
j)âôelo iimt x Tj  i  o e r  * L ho f  r  u p u i L luii  oi  t ̂  ¿ L x* i  c j u i c e  melici 
t h e  q u a n t i t y  o f  h y d r o c h l o r i c  u c i u  i n  the  chyme increpe be 
cij  ci i^öDoioi i  p r o c e e d  u . At  i i  r  s t mo s t u i t h e  i r e o
u c i d  i o  combi ned w i t h  the  p r o t e i n s  o f  t n e  f o o d ,  and 
t h e  ¿iiimi X ±  q u a n t i t y  w h i c h  r e a c h e  o t h e  duodenum i  e x*u.p xcii^ 
nQUt r u i . i sed  by t h e  a l k a l i n e  i n t e s t i n a l  j u i c e ,  b i l e  u.njl 
p mill c x e a  o i  c j u i c e ,  t> o o xia o u xi c i e i  uau mioxi o l  v j. . e f  1 o i 
i s  J i i i v, o c c a s i o n a l l y  i n h i b i t e d .  B u t ,  a l t e r  two o r  t h r e e  
h o u ¿ s , o;*w pi  o^oí  t i on o l  meo i d  i  o s e n o b o i  n a ¿j. j u t e i  , ejme 
qX i o  i0m*,exiuU «.>._© u i c e i  bei vj . u  i u  x 0 n o n 11 a  J. i  *0 e d , the  
i_rr i tat io»A o j ohe a 1 c e x incre<—»w>o*j tno i  n h x b i  L i  0 xi ox 
 ̂ 1. o 1 a o 1 e l a À u  o i on  i u ci y c 3 j  b ̂  y J i  tu i u 0 3 one a  o i  ex wie  h 
t h e  iiiomict d u o d e n a l  mucous  m© m b r  a  n e , ¿> o cnuu ^ o » i  * * 0 m. i  w a 0 
\7aV© e a ci ¿ 0» e u s u i n o  u mi ^,? 1 j^ m*. u , i c h  012 i  ̂  c^-eii0 mio 
0 Oil o i  u o ¿ mi b x o i t  ujTv u i  u ) j-*i 0 r  d u x o o f u  rm i o  o - . w  p m*. s . j o. «  ̂0 
o f  ms srim.x.1 q u a n t i t y  o i  In s*- e r  ci c i  d cnyme xuoO the  di>oci©jiui.i« 
Im m ediate  i 'ü a Í c I  to  tne ¿¿mix a lu x ie * .  o «ne uUi.-xiiX o l i ’utxu i i
0  I  m l  J L  l i m i  1 Í  U  Ó i  p  i  Ü  L’ Ó  Ü i  1  j  Uh i  C U  > . * . O o < 0 - .  e v i .  Í  ô ü  u  e  o>. O  i  J  ,
o r  o f  f oo d  o r  wat  e r ,  uni  ch d i l ut e . * ,  i t ,  r j x i u l  i o  a i a
-AÜ7-
pi  00. U C e d D j  verni m i  la« ̂  a l i c i  I *-*• V 'ajj e j »# . x j k  r e no  Ve m He <-x.\̂ a.Q,
¿ „ i l i  d  u .  m u i .  V v_> k-si.à ’U tu ì i l i e  O j  m i a e  m> m e  l u c i o  i l   ̂ s u  U i a me t  11 b  lu a J -2 1J j  ̂
I  ¿  1  ü  1  L* i x p e X *  W  i l  ï  C  i  i 0  I I  é  1  l i x  *J> 0  n  A  me i  C  e  a  m Vu m i l l  é  0  i l  o  i  m i  C o »
T h e  P ’ Cl AXI d  A  O U j u ^ *  O  U  i  vi O ¿u 0  11 m mUi C O  w v<X j  e  I I  I  j  «V 11 e  XI m X I 0  i> m e  i .imi 0  * *
bi*e booorse coi.ip_Le  ̂  ̂ ©np ^ j  • l ĥ i  e ¿ ûxieimi.i.l /̂ 0c c u i  •*-■»
O. b O i ì i  a l i  il e  U *  i_s a w e  u mile e L i  e e  o e i  j-> a  1 li  ,  b a t  Á Ì  o il 0  e  V a  e U a  
t  ì  0  si 0  j o h e  mi 1 0  elm». 0X1 1 v) h i l i U  e  1 e  U b  ̂ ^  n i  i> X u l  o b  U mi a J m i e l i  
Ú u  w t O  J i C u u i  1  S a  o Ì  0 X 1  ,  m X  Ì .» .* 1 1  mmu L.a 1 «-*. o 0  * j  w W  0 1 1  Ì  h  f ,  I  O e i i O
t h è  ti. 1  0  e  a ,  v / i i e  ^  u  l i *  X. m*. %j t  S  a  0  1 ^ j u a i  j  h  0  U 1 m* * A  o  m Jl  0
3 0  i l  S O  0  i  a o<- j_  XI e  m> S  ì e  ¿ . i O C l U C e C Ì .  b  ^ 0  w  mi su L 1  ^ t h O  S a i - 1 0  **i e  0  i * L i i i  I
u  fcj  p a i  i l ,  V/ i l  0 x 1  rn X ìe  U t  i i i l U i  U S  Ì  e  1  e  e- S  jJ Ü v/ O  I  1 0  i  ,  a  S é  I I  S é  0  1
f u l n e  s s  i s  ¿ ¿ e n o r m i - L i y  i e i t  b o  t w e  0  n  t w u  a n d  t l i r e e  h o u x ' s  
a  1 mor i  ooa lux se me no li t  il s b o l 01 0 c i a. o I i  1 o m 0 c o u xi  en c io
G Ì  p  a  1 XI • A °  a  l u i c i  o o u ' j t ì  p a i i l  L i a ^ ,  0 0  1 c ¿ ¿ '  l u C  ö ü  b  j  t i l  i o
S  0 1 1  S a  t i e  Xl a l  t o r  o U i i i e  L i c a l  m U ì i l  a  e  ^ T e d i l i  h a l l  h a  0  p w i l - i u b U .
o u t ,  the  c h a r  mi s u o r i  o u ïe  hu n e * uaü a m» p r o c e d e d  un d 
a c  com ^an ied  by ^ sen sut  i o  11 o í  f u l n e s s ,  d i  e t e n t  i o n ,  o x
VIÖ i¿̂  h  t A11 t h e  SmiiiiO s i  m U a  m i  0 II,f
A l b e r t  W a l t o n  remai ’Kb t h a t  in oejue Ou oc ¿< t h e  i o c ^ l  a i i V w
01 tne  bioî i ïuin me~A i n  t h e  üucucüuüí i n o  l e u  t e  t h e  a i u ^ n
e l  a P OU ch e me sa mü U. Q ̂  t XI C Í 1*1*0 ( - j W i u i  C 0 II t  r  mv-C «U i  G 11 0 1 mUi
u l c e r .
In t h e  *e a r  1 j v i u^c   ̂ oi  Duodei iax d i c e r  who l o l l e  
3 i  fjâ a> Can oí  i mu be Hade ou i —
1 • I h e  °  ̂G H I a C il i  w> ü 1 i*he ile ih-ld I  ì H u p e al aü e a  h i  f j  a l ò
-1*28-
6 XC  G JL 1 01i b OÜilO , i i i  1 Ü-C t triló b Ú 1ÍU 1 O ü 1 uüli 0 X C Ó  k’ oi  V tí
(hy¿» er* t  onu u) uiid i t  muy b e c i i l l i c u i l  í  o i* t h e  í uuu tu 
1 í l i  Cl 1 u ó •»’ o Ía i U u j ̂ h b ílG o Ül»ió en .
¿ j  • *P Iltí i y jl ¿> V c i  j  u C  w -X \ 0  ¿ - o l  1 b u l  ü l  ¿i .  Su  0Í"1 
p 3 1 ’ i  bu  J. kJ 1 i-> 1 ¿> S0OI1 i n  LijlU ü u l  i.  j  b ou^v ;  ú O í  j t ' t /bGl  1 0
0 b ¿. l i u c tío n j b ti l n e i e L ii e i e -Lo ii o ubutiuotiu n u o l i i q
1 o c u  ü ii  bü jí*ü L n u  a u ü a e x i u i i i  i i io n e  r*u¿- i u l y  tbiu.ii u o ^ a i  .
¿  . J10 0U l a u V6  o t h e  »-»t  üi-it-bO i i e u - r i i e r  tb.0.11 u ^aui   ̂ 0.11 u t í i e
o r d i n u r ^  b i  o i- i  U 0 11 i . lu  u l  L io  o  j.-x * U L* o. b  _i_  ̂ u l l  b c í l  u w l i o  »■> *-. o  x .ioU  Ll
t  II1 O - ¡ b u l  O w* b UJl o l í  LlUvyi U 1 ü C i 1 lx 0  ó  b 1 0 11 •
*3: • p10 O d 0 u.li b U uú u la ^uü¿) ii  t Ll 1*0 U fĉ h o Ll 0 d U 0 (1011 UlJl •
Q u i t e  Xux*¿.e onu,ü.Ok* u mu  ̂ be ueen t i*uV0l l i i i¿j  i r u u  trie 
^ y i o r u u  tu t he  cIuGuóiio- j e j uuuX í i e x u x ’e* TToitiiully*
1 u e ci l ü u V t í  ¿  u i ie  o o ó  u a  u h  i  xi o u cri  o  1 1 ii 0 o o i* e  uiii o ii ex t  i  o 
i  s  d i í T i c u l t  o r  i m p o ^ b i b l a  t u  í o l i o w  i t  t h r o u ^ L i  t h e  
d u o c i e n u x n .  T h ®  i u u d  m  s u  o h  c u s e  o u l  D ^ o d  t r i o l  U l c e r
U O O U O Obi L 1 1 C i-i t  íl e  jw j  1Ü  /  U t> i  ll i u i  ^  v i  LÁ OI x t  i  t  í  0  O ul-> O
t, iine unuil xio 1*111 u-l-i ̂  5 dúo  ̂u w*wuu w i¿ 1111 e »t.i i  t! u 0 ü b
x’S l u X u u i o n g  o 1 o n o ¿ > j l o r u a .
In t h e  l u t e r  utu^üo oí  o Du o d e n a l  U l c e r ,  m o t o r  i n c o n ^ o t u n e e  
q xi 1 1 * e o» 1* o u 1  ̂n e o 1* uuu ̂  bi i]lo. y l> «i ̂  c* 1 v o t o  1 t h o o i  - •  ̂j
g i_t j  y w/ie fc> b O íilo oh íflô  I*U L U Lí i t ̂  11 >J O 11 uU ill p 1 b< b c» 1 ̂  . / í  o Lj Í Xl
t h e  no m u í  ¿ . ¿ r ú a  oí  t i m e .  T h i u  mu„ be thu m o a l t  o l  
s f. o. su. Gii b he jt-oiw ul  11 ’ u  ̂j  ± , u i o — 1 j  * t h e   ̂>.u 11 u
¿oub o c x  i  *-» o u Geuo.Ofc.»o biie nu ea  luí* ^ r ü t c c t  i on  o l
-  ±á¿ ÿ -
tllO u io c ï’ O i Lilo duûdônum I-TüLi uHc ilCd'ilL vVilicn uíló 
(j u i j lu ü o w 1 cv \w» X ci o ti j no V/ o ü. i  ci j î*ocitxcü« The cb o truc c i o n j 
hü’v/avar, niot̂  b6 Lbia r* u^jL"L ui "una no.m’*owin¿¿ wiiicri 
i'öbuJ_L»ri 1 l’ouï Luo li accx in*, uí i no  u.icüi” or* u i  c ü r s ,
Wien olió iiux’ rüv/mL, u 11 a i il ¡j avail <-*. Liado iv«. wo cío ¿_, r*ci o j
I ' i ^ j j - O í  o í  o ¿ - l i  j  O l  w ü o  i l  w A ¿ o a i c u . t , ü i * o  o  1  W L  O kJ 1  0  L i  Cm. 0 * 1  O  O  V  U 1_ O kJ y 
cO* Cf u li é o V i d  Oil o 0 ü i u.i i  3 1j O i ü U12CI lì .  tilo
p g i ’ í  ù l u i ù i o  33011 31* X RaJ 6XcllílÍXlct L Í 3 il .
I i  13 o í  t e n  ver, ,  d i i  i  i  eux i. t u  e l i  s t  iiij¿u i  011 c h r o n i c  
j ^ y  p o n d i  o i  t i s  and Q h o x e i i  thi© s i s  í  rom q^o tx*ic o r  
Qu.ou.ü**a_L U i e e r .  ( Soe ciuíi A.B* ) 3 0 t h  the*>o
a ona i  o  i  o 11 a iíicij  ̂i  V g i i  3U to n j u  r  u o  o no t i  o *1 01 o i i c  
■j n i c e  ai*d t h i  o  ̂i  v e 3 ì i  ¿ti o o i n c r e a s e d  y . e r i o t a . L3Í 0 | 
aiici i n  a d d i  t i o n , t h e  1*0 i o  c r e l i e x  i n h i b í  t  i o n  ui y ¿ x o r i c
reíuXo^ ui o n w 1 til ro 3o.i. ^ixi  ̂a e x u . ' j  m  tl ie ev 1*0a ̂  t i  u n ui
t h e  otoiaach c o n t e n t o .  a  c o n d i t i o n  o i  h y ^ r t o n u o  ol
t h e  otoi.iixch iw n o t  i n i r e ^uant x^ y f’od uc e d . •
-i£>0-
SuuEiury oi nuodenul Uicer.
1 . Th© o t oniu.cn io normui, or iui ùOù in oit ion
fly y j  i o 0 i- u o d i o  !  6 «
% p a  x J. il» i>ca_l òjI. a i  ò v c i  j  u o  L iV  c< •
3 . a  3 3 r 3.l e  oJxu 3 i o  LJtjdo m  in e  cìuouoììuìu? an 
t l i i 3 13  uii ì io3t  j o n c x u o i v ó  oi'  Duodeno.!  U l c e r . k?  
f  ruxu Duodeau-J. i j l c e r  thè  c o n d i t i o n  o n l rf r e s u l t o  i r  
u d n e a i j i i 3  1 r oli aurroundin^J v i s c © x \ i .





7 * AE PROP H AQ Y- ( A i r  swa l l o w  i ü 8. )
0cti v_* _L o-. tí î -h-%- ) óp y j o i ’.iu i. L. —i *•■ o on d ì  t  i  on i  ö no tj uncc
ctlx Llcv j ^ Ì V Ö 1' 1 oQ u O ¿ÖV Ôi ô o l i  1 0 ¿•'La lii e> • T JÌ0 k't»
p a c i e n t a  ui ’ ö eti »vex¿■ e n 0 u r o t i e *  On axcu-iinm^ e ii o
ijci ui a i i t  J i i n  i r e  x Î cvj  *•*  ̂ i  a c i lv a a a jí aand wn«-i u eria
s i  onice on cull ou ili o ¿ . l i  e i n e n  L+.^vura  La be ^ruu  uu x in  
^ a a n t i bj t han u a w a i .  On t i ^ L1ts biaiuutil  i a o u  tno 
Q u i i i i i ü  a i  in e  etomaoh lüctj be ^ e r l ' e e  1 « L nomuc-d* c r  i l  
ma j a Uj_  ̂o d  oti) a  l  o n i  o cu ad i  c i  a n , b u l ì i  i  e a iw u j  u nu u i  c u ci 
. a, a ciie joù Li luía o ìj ii et 1 i ü w D n í a  i u u ü a o a r  l  a i  n colio a n e o i a i  ) 
en  lar* a li ia  ̂lamctoh w i  l  li e et a in nu u i  n 1 u 1 , u.nd libo «wtir 
3 n ad a w ¿-j X et Uuuil^ i l i c i  ö e  k-ö *j edi a He j e^ coud œ li u e ii 
ai¿ h a l f  Wei; down t h e  s to m a c h ,  ao t h a t  tha c u r u i a c  ¿;orp 
I i o n  i  j  cixl-otUad l i  aie a i c u i l a b b i a ^  o o c a¿¿ j i  iì { uno
h a l e  a l  che loie*  li y ̂  u w ila um  i  a c x e n i  a xi coi ivi c v eli d i  cĵ . .l a o -o 
thè  Q iu.r n ragni up ward e .  on ^ u o ic i i i /u  sv/axlow ino re  coir 
w i t h  xio¿u.iaa than  t h e y  da wi un o o l i d  o r  ¿ » e i a i - s a l i d  
1 oud , ao t h a t  any o a a e whe î e  t r  i  a c o n d i t i o n  i  >j j o  ou(l
¿jíiOdlu. bô l e  ti t u Q wi th Ce j5ltieiü a i vV a l* e r • 1/ i  01 e xi t un d
0 r  ¿à i  e> e e 111 ax o* O e a c i  C11 e* l ie j  I œiv O  ̂X>mCô j OU l i l  1 u L w u i  (
t h a ï  Ine a i r  shadaa y iiicxioctd u J beooiiiixi^, oxiialla r y 





1 rz rz _- i d i ) “
SUlilLlarj .
In  l u i u  T h e s i s ,  I 
c o x i ^ e  c l  X  R < ~ j  ^  i n
Lt li, k" ci 2. a I) i el Ú CO ocl u •
I  íi V i ö il» no d o o*. b t olid o uk> y ô o j vviuii 0 i> p dií o c o ci
llïl a a 1 a d ja ö i o 1 à d lilivui.t) 1 1 H a u l_a j¡» ü o x t) 1 0  ̂  ta 
¿  r  w V  C  u ü  O ' U l l C U  C l  Ce Ü. 0  I  Í  l i  Í  t  Ö  ü i  J^oOii Í  0  i .  I  û  1  U l i
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codimentai*y ui aa u • And iu i o  ond,/ b  ̂ aombi n in¿_,
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K r o n o C i i o r 4 u-iioi M e l tzer^  vvout» m e r e l y  t o  p r o v o  the  
pOUwiliiixlijf' U i O 1J U ü a í  OOüúvjO Ui ^ U 1 Ik.' Oui. kJi Ìli t h 0
Ou U 0 p jlIl̂ j j U o , u u j 1 1  mu u lì b 0 OoiliOOCluO.  ̂ oil u* o L U w> U 
i n v o b t i j - ú t o r s  douuceci t h e i r  r o o ^ i i . . .  u n d er ^bnurriuwl 
ph y s i o X0|j i Ce*.1 o o na i  u lO iiij. •
ñu b w' e C[ u en L oo ou.:iiion* b invouxi^.auioiik.» * »»o^^ j
liu, o thrown mo o o l i ¿ h t  up un oho phy uio lo ^ . ,  o i  Lho 
0 o o o p hu&u ó .
pi lOi ovj wiiO a d v e n t  o i Ro n l *¿o tío ¿ » c o £»: ̂   ̂ who p 11 ̂  u i  u i  o j
ü 1 tnO S oomuch Vii a ¿i UiVö ¿-o xjju ü j d  o u ld l^  1 T J III thu  
U "L Ovi 1 U 0 Í la U 0 1 1 U ò oö Lf * ü t U 1 j  ù J w 1\ 11/,/ ) V o. i 1 Ü ú u 0 j  p v3 O
Q X 0  c i O u i  i  0  P  1  u  i  Li 1  t-t Ö U U i  U u o  5  U ) la- 1 ¿ Cl P u W l O V  f *-> X111 i  c*> i» U 1 0  
¿.i o0111OkUii ¿»robnbly  ¡^uVc o iio UU ¿ L c 0 * j ü « i/
0 0 ii t? r  i n  vo o ü i«jo. l o  i '  ¿> 9 01 vviiujLi o rj o p i o i i ò u r  :./úó vq]] £, o u b b 9
fioped to jvjoLiii knov/ioci¿;e ijiulXíío ox, t h e  uoomujii  t u b o , 
p y  n o i i ü  o í  o i i ' j  l o  m o  o i i o a u  L u i i  O i . O  u O l i O  j *-> h X j ^  U «svil i i
p  U o l  o ì O i i y  CiU t  Ì  1  Ì  L’ ĵ y lì.* ) d  u  I 1  ù  u c i l  ó l  ü  b  O 1 0  . 1 0  i i o L i  U . L UÜ •
Gui.,  h j  X R^ j  ̂ oun u one utiid  ̂o *. a. . uui  ui  »■> b u - oò imo. L u • j 7 
and a l t h q u ^ h  t h e ^ D i l u t i o n  Met oçj 01 M. t t  hielt and
1 U - 0 L> L ililU X üi¿ V Ilio L U - O L i V i o U lu  ÎX10 i’0 uJ J i a i ti ü ’j  u,. XI i u 1 o 
o l d e r  me thoau c l  K le m p e re r ,  and the S u lo l  methou ui
j)«valci *-nd s i e v e r 0 , i t  10  o t x x i  n ^ t  to  bo o oiiipocr uct u i t n
“ i  J J-
tnc; l i n d  in t ,*  o r  tne  X
P O À > i l » Ì O ì l j  U  Ì  I d  0  l - L Í a L I  O  i l e i .  J-- U  j  U L  u  .  j U  Â> ü  U  i  :1 l à  U h  b  L  1  U  1  < J  \  0  Ì  l u i * *
,v u x _i. in  10 0 4 y dui-eiided b ú l e l a  un *x ni u in u u iu n  b j
p e r ç u  bu io  11 j La. U. kJvj u( 1 w LÀ- L o r ,  p u r c u o u i o u , m l  l u  o i  un c w u .
Ana cul th ou g h  tnuuo metnuuu have b u c o —  more m e a r m e
i i; u - ~ o n la n d w> ul Q1 in  1 (j îviii o j u r  o ̂  Ui u oondum ioa  o,;
O LA. U  i * UU uílÜ Ol. I i  w O U. Ai H ü  r  u ¿j a i i U  B u r c l  Uj la a* 1Ua>i>1u 1  a-*̂
in   ̂r  ad o L* Ula ü o i inclinato . p o . u i   ̂nu  ̂> ii  ̂ la d v la ± a  ̂u d
m ethod  o ,  tne  c l i n i c i a n  cun m o i ^ n  the p r o p e r  p o u i o i u u  
(ji uho 1 unau a> uiici ^ r o a o o r  j o r v a u u i u  > i  o i  -j o i  no 
l a  ou i m p o r t a n c e  to  riavo k n o w le d g e  ox the  r e l a t i o n  o i  
oho 1 e o b e r  c u r v a  u u re an d p y jLOiuu^ laIici l.i1au u *a< i o nl^ 
he p e r i  orme ci u . o c u r u 0 6 l j  by n e  ceno o i  uho x  R aye .
In r e g a r a  Ou nij c l m e i i  i o a o  i o n  o f  Di  000.00 o ol '  t h e  s t o u m l i ,  
I had ulruacl^ llll exi p c o d tu ii* c. * u d u u e ohe c o n d ì  o l u n a  
a c c o r d i l i *  *.< o one u.*. *. curúinc*  ̂ i e u ui^Oud o 11 Oo * i j.u u* u l.ij uii u
g ï* Q â H  • X U u d  y f a O  > V U \  J i  y u 0  CvbctiiClO.J 4. 4 O j i u w  4.1 j 4 l U U Ì U i
i J, 41 ì t  loti  U 4. 1 C*1 i. i . .  U 4-1 1. Ü \ Û 1 lu¿- i- Í  *[l * A. 41 41.11 ili ij 4. 4. ¿ . C O j J
f j  t  r  J ¿ -  1 0  4- 1  4 . iilt-4 j  O c; C A 4. d  ,  >/ f i i  C w e  4. A d  ri  _i V e  I  u  b e
i n c l u d e d  u nde r  tne  h e a d i n g  o i  "A l  t o  r a t i  un i n  p u n i t i o n " , 
a e  «veai l à  t h a t  u i  " A l t e r a t i o n  a.. Snape " .  And i n  ir.u 
c a s e  o l  Duodei i ul  u l c e r ,  i t  .;cuici h a v e  beo..  I n c l u d e d  
u n d e r  t h e  h e a d i n g  o i  " j xypertonu s " , and " A l t e r a t i o n  in) 
po e., y l o n "  . xhc. ; g * o . ö , i l  4iuoi.iod il o ; o oa u i  .. i ac 4. o r  j  ,
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t>  ̂ oilcJ u 1 k)G'U So kJ ) CciJvJ d. o w 1 -i- 0 vJ ty U ho I i.'.u J--u. ‘ ‘
u n d e r  e a c h  h e a d .
X n a c a e e o 1 T) i  ŝ j h 1 a , i  u i   ̂ v> i  s *10 u o .aw s i n ^ .  c 1 u ui i o c
t c u i  uCi liui.iu.tw boswwei, T * u e 0d^<Ji-nw(,Oul u o a c n
and p r i m a r y  Oo s o p n a ^ e a l  A t o n y ,  and the  X Ray s s u p i . i l  
u s  v i t h  an a c c u r a t e  m ethod  o i  d i l  l ' e r e n t i a t  i o n  .
At  th e  end o l  e a c n  s e c t i o n  o f  t h i s  T h e s i s ,  I have
summarised b r i e i i w the  m oot  s a l i e n t  p o i n t s » a n d  
e s p e e i a l x . ,  i n d i c a t e d  the  v a l u e  u i  x Rays in  th e  
d i a g n o s i s  o i  the d i  s e a s e  e m braced  . . i t h i n  t h e  s e c t i o n .
T h i s  T h e s i s  n  l i m i t e d  b o t h  i n  th« number o l  c a s e s  t n u t  
hav s b j e t  s x am i  n s u , aiid i n  u tie c i i  wux*s o an c o 
c a s e s hav e o e e a &  i  c h e d to i l l u s t r a t e  a s ^ w c i l i c  p o i n t  
B u t ,  i r o n  the O u t s e t ,  I h a v e  m e r e l y  a t t e m p t e d  to i n d i c a t e  
t h a t  R a d i o s c o p y  is- o i  V a l u e  i n  t he  d i a (>no . l o l  d i  Sea 
qx t n e  O e s o p h a g u s  and s t o m a c h .
The rap id  s t r i a e  s , v ;h i c n  t h i s  m ethod  oi  i n v o  s t i La t i o n  
h a s  made d u r i n ^  tn e  l a s t  s i x  y e a r s ,  can  o n l y  t e s t i f y  
t o  i t s  V a l u e .  And one mu., h o p e ,  t h a t  ones  t-.a 
imp o,  u ah c e  o i  the  m ethwu has become 1 i  rml j  e s t  a .si ... . e d , 
xxaix j  e l one d i i l i c u l - i e s ,  w n i  e a t  th e  re  se n u . . *s . en t
V III.
A SE 3 AID PLATES.
Co.se X
J . B • ~ i i i U  1e -  u e t  4 .
Hi s t o r y .  - T h i s  i s  the co.se I have d e s c r i b e d  un
P a ge  2 d .  The Boy s w a l lo w e d  h y d r o c h l o r i c  o c i J .  As 
j- i  i  o  b u i  l i  j  he d  s l o p e d  o  ^  L 1 i  c t o  l  e  Oi t i le  o e  o d u  [ u  u ,
De s u r i ^ t i o n  o i  p l a t e *  There  i s  a enadow v i s i b l e
a b o u t  th e  l e v e l  o f  the  f i f t h  d o r s a l  v e r t e b r a .  T h i s  
i s  where  th e  o b s t r u c t i o n  was p r e s e n t ,  and the b i s m u t h  
i s  seen  h e l d  up a b o v e  the  o b s t r u c t i o n .
P la te  1 .
C . P .  - f e m a l e  - ue t 5 3 .
Hi s t o  in. . she hud " ■ n d i g e  ut i o n  " f o r  some - ion t •* a .
On a d m i s s i o n ,  she coraj, i u i n s d  ox d i  ¿ c o m f o r t  unci a 
f  eo  i i 11j o X w e x .-it in  x'is s tom ach  ui t -   ̂ 1 e c d • She
v o m i t e d  o n c e  ever . ,  2-± h o u r s ,  and a l a r g e  q u a n t i t y  ut 
a t i n e .  She was n o t  v e r y  . - /noted. Her *. r e v  i o n s  h i  s to r y  
w as  su, :,;x s t i v e  o f  ¡ n c t r i ' j  n i c e r .  T e s t  .ao.i l  sou..ml l ' r oe  
HCL, v/hich was n o t  in  e x c e s s .
X Rayed on 2 2 . 1 0 . 1 2 . 1 s t  m e a l  -  6 h o u r s  a f t e r  th e  
w a s  u l a r g e  s i c k l e  shaded  r e s i d u e  i n  the  s to m a c h ,  
p e r i  s t u l  s i s  v/us v /ex i  n c o c .  y ■ a ; . r e a t o  r c u r v a t u r e  ./a;
4 in c i l e  ~ b e l o . /  the  u m b i x i c u s .
2nd m e a l  - showed p o o r  t o ne  but  good p e r i  s t . x i s i  s .
Din.- no s i  s .  P y l o r i c  O b s t r u c t i o n .
O p e r a t i o n .  S im ple  S t e n o s i s  o i  th e  P y l o r u s  Wuj fo.nxd
G a s t r o e n t e r o s t o m y  s u c c e s s - t a i l . ,  p e r f u m e d .
Ouse 20 .
H . P . -  xnaic -  a8X 46 .
H i s t o r y .  P a in  a l t e r  i ’o o d  and v o m i t i n g .  S in ce
a d m i s s i o n  he had a l m o s t  c o n s t a n t  p a i n ,  anti v o m i t e d  
l a r g o  quan c i t i e s  01 o u i  sneXXin..  matex i u l . He *va.> 
v i i ’ y t h i n . T e s t  uaax  showed a b s e n c e  01 i reo  HCL and 
p r e s e n c e  o f  l a c t i c  a c i d .
X Ray 3d on g p . 8 t l l . The f i r s t  m e a l ,  s i ; :  h o u r s  l u t  
was  p r a c t i c a l l y  u x i  r e t a i n e d  in t o e  s tomach w h ic h  was 
p r o l a p s e d  and a t o n i c .  T h e re  was  n a r k e d  p e r i s t a l s i s .  
D i a g n o s i s .  P y l o r i c  O b s t r u c t i o n  -  p r o b a b l y  C a r c i n o m a
tyo o p e r a t i o n  a s  p a t i e n t  . /as c o n s i d e r e d  t o o  f e e b l e .
A. • b  • “ Í  Olile« . X  0 *“ t i 'O  \j O Q  •
pfi  o to r ,  .
P c i l x o n i »  e  u x ip  x  ci i  11 o  ( .1 o i ^ u. i  ii v / a i a n  » u  o a o  i u  l  L u i  1 u o u   ̂
ciXiu. »/cio i 1 e  epa e  i l  e j . j  i . o_i _xowç d b jr "v u n ii  t  i n ^ ,  • 3 b  o  '<<-*.*-> o o  n  c íe  i
Î i i  ¿> u a O . Ü V ü  ^ _ 1 0  W jC lb  1  _L i  0  H  b  • TT 0  f l c i ô L l c » .  I  O  . n e  o  i  o  • S l l O  »«/ v̂ . *-»
♦<tí.
p  C i X  O v-i.LxCÍ tiIl<Ì0Xl I  J • T 0  o o ilio' Cil. IÎC -Ti i l i  6 X v t í  ÒU .
X  t̂ v-*/ e d  O u  o x « x X « _ L o *
i. ü o ilio ti _L “* / n o a i o l u  üo i w no 11 i o \j b i  mua o b t«, o u o n
o o ii o icio m b d e  e x  t a n  i r e  t  o. i  ri o (i i n  uñe s i  o lux ob . TJie p o o i t i u i i
0  1  t  . b e  l  o i i i t - c  o i l  vrf o .  o  j .  u  i / 0 1  o n  u i i  n  o  i  .nía» J_ m i  ti. a i o  ¿ o  »»* c*. o  iv  o d  
p o n  looo,_i_ ¿ i  o .
lind. 1-íuu.jL ~ showed ¿y o o d toiio ->>.110. «jo od o r  i o u u i  1 o .
i  ti  ¿  ̂ri o o i  o • Gr a  b t» a a*j y  i o  o  i o XA.O v_* .1 ¿1 ¿ j F n X o 1 -*.0 o b o o i  o 4 i  o n
t n o a ^ h t  til a pro  bo. ,do ecmao .
L ^ a r O u O c i y  was p e r f o r m e d  ^ l ew d ^ m  l a , l e r  una no b i g n  j 
oí'  U x c a r  «as  l o u n u ,  bal Oo ^ux.l  alone*-» ./era removed i r o n
£ n e u. X b X <-*.d d e r .
^ í i i u  iu,o<j xa i n t e r e s t i n ¿ ^  a ü ü  i l l a  »o r u  uO o t be ^o i n  1 tbn,l
1 me n o i o n e a  r  o v i  o • ¿ s i  y , i *  o» o . o.  ̂ jy u.1 j. " b i u d d o  r  o a o a 0 J. u
7 ^ 0 .  *j ü ü  i  w  i  X 6 X  S  p  c i  a l H  O I  ü . - O  ¿- j  1  ü  1 U  Li UA.I i  (1 î  V  t j  i  i  o ö  u J
s y m p l oiiib o l ’ Q ; - s i r i c  U1 e 0r  and p y l o r i e  R t e n o r i o .
Q ti »3 O •
G. P.  -  m ale  -  a s t 4 9 .
Hx ¿ t o  r., . île had oe\ s r 3  g a i a  x i o u  u h a l l  aa noui  ̂
f o o d  and i n i s  was f r e q u e n t l y  f o l l o w e d  by v o m i t  m ; .
He had a n i  star . ,  o í  haemuteme s i  s und u a i a e n u .  He « u s
w e u. i  no u r  i  she d .
bh-Te st  me a l  e x c e  ¿-.i o i HOL -'S
X R a y o  d on 1 1 . 1 0 . 1 1 .
l o t  n e a l  - T h e r e  v/ a  s x con s i i l e  r xo  l e  r e s i d u e  s i x  a s .. 
a f t  e r .  p e r i s  t a l  o i  o Wa o ve r y  x s t  i  v u .
2nd m e a l  - Showed p o o r  t o n e  i n  t h e  s tomach i o n  
■./as 2*¿- i n c h e s  be.^ov/ t h e  u m b i l i c u s .  v e r t/ a c t  i v e  p o r i  a 
t a  i  s i  s was g r  e s n t .
D i a g n o s i s .  P y l o r i c  O b s t r u c t i o n  p r o b a ' i y  a s  a  r e s .,1 
o i  an u l c e r  a t  t h e  i o r a > .
P a t i e n t  r e f u s e d  o p e r a t i o n .  -I - v/xo r e - a d u i t u s d  x 
f e w —o n t h c  l a t e r  i n  x  s t x t e  o f  c o l l a p s e  f rom Haematemie s i  s . 
He d i e d ,  and x t  t h e  a u t o p s y  a l a r ,  ;e u l c o i  ./xo xounu < 
t h e  p y l o r u s .
J .  H. -  male  -  ciôt -±2 .
Hi á t o r ¿  • He htai a i ù ^ o n i o r t ,  bu t  n o t  - a c t u a l  f  . . in  9 
a l  t e r  m e a l  s .  He v o m i t e d  i f  ho was i n u i  ooretP i n  h i . ,  
d i e t ,  ho h i s t o r y  o f  h a e m  tejas s i  ¿ o r  m a l u e n u . Ha uà... 
w e l l  n o u r i s h e d  and /lau n o t  l o s t  .»ei ; ,nt  . To °  ̂ m e a l  
HCL was  a b o u t  n o r m a l .
«
X Ru. ad on 1 2 . I L . l a .
i s t  ni a l  - There  •/ a .. «  o on s id  e ru. b l  e r e s i d u e  1 . e ; ■ s i x  
h o u r s ,  f e e b l e  p e r i s t a l s i s .
2nd . n u i  - Shoood t h e  s tomach t o  be l o w e r  than lit." ¡ .¡ .i  
w i t h  d e f e c t i v e  t o n e  and f e e b l e  p a r i e t a l  s i  u.
D i a ¿ i i ü u i o . Dilettoci  a t o n i c  oLum^cri. Tho CaUoO ui
¡
t  il i  o  . /u. o II O t  112(1 i  C u, t  zi d  .
TTo o p o i ’ c t t i u i i «
¿X O Ç? *—> ''X •
J .  v .  -  ITI ci. 10 -  Uöt 5 1 .
PI i  s c» o r  j • i r. i  i>.j uiüii  i j  o i-¿ ¿-.La-^ned u i j o l  «' oui - o p »-v i
in  the 0 f ' i  ¿  ó«, o L i i  U.2J.. H0 o n l j  V oui i. u -j u o c c a s i o n a r l a  •
*
w 0 I 1 ti o u i' i  sh. e d 1̂ ¿ J 1 o o . 10 ci p d i * i ô i j ô i rf he cvl o íí y . Te 01 
m eal  HOL a b o u t  n o r m a l .
X Rayed on 1 9 .  5 .  1 2 .
1 s t  m e a l  — F ix  iiou.ro a l l e r  i n i  o Lieu.1 I n o r e  »va o a 
marked ' r e s i d u o  in  the s tom ach  and x e e b l o  p e r i s t a l s i  
2nd rueal -  The s tom ach  was d i l a t e d  ami p r o l a p s e d ;  t 
t o n e  «Van d e f e c t i v e  and y  e r  i s 1a 1 e i  »- 1 ùo d i  j  .
D i u r n o  s i  s .  D i l a t e d  a t o n i c  s tom ach .
I Have m e n t i o n e d  t h a t  t i r  i s  n o t  uncommon i n  i -eopr 
v/i tn y*, n e u r o t i c  t e m p e r a m e n t .  The d i  •..<.* r e  a  u  he 1*0 » / . 
c o n s i d e r e d  to  be a n e u r o s i s .
y Ci tS 0 D •
W. P .  -  n a i e  -  a e t  4 7 .
y T x o M o í ' i, Po i Ovvfo j e a  i s ne fi a ci ¿M.xxíeiOd 1 i o n  ¿. a x n -i* 
t h e  b a c k  a b o u t  trie ra id -do  r e a i  r e g i o n .  ITe had been  
t r e a t e d  i o r  ktu ¿ícuíuT Rhôuxiiat i sin. T{e had . o i ’ tuo  .<0 
o 1 b i e ...1 h j and oOne d i  1 1 i  o c> x c  ̂ i  xx a./o j ce .» i  ìì.( o o l x d  l e e d .
5* Rayad oxi l e .  a .  l o .
Oh di  xiiiili.  ̂  L: e  bXoi iu t  h Cííj.u x  u i  oxi xxe ü o s ü p r a ¿ ^ d o .  i  u b o « i o ~ 
t i o n  'Cao e v i d e n t .  P u t  a b i  snutn  c a c b e t  was delay, ed 
f o r  a s h o r t  t i n e  j u s t  b e l o w  t h e  r e g i o n  o f  t h e  b i f o r c a i  iox 
o f  t h e  t r a c h e a .  An A n eur ism  o f  th e  D e s c e n d i n g  a o r t a  
was e v i d e n t  on t h e  s c r e e n .
0 i  u. xi o s i  o . An e u i i  a.i o í  the 0 e e x exi vi i  xx Ao r . c uU o u t ,  
p ress . - . re  on tue  O e s o p h a g u s .
He v; a s  t r e a t e d  w i t h  ^x’o i o n g e d  r e s t ;  d i e  t i n g  ; and P o t . I o d  
and i n p r o v e d  coxxoidex a b i ^  f ix h i s  syxix̂ . tora.j .
W. 3* -  f e m a l e  _ a e t  s .
H i s t o r y .  F o r  t h r e e  m onths  ene hua buen s u i ' f e r i i . •
f r o m  s h o r t n e s s  o f  b r e a t h ,  and x u t e l y  h e r  n e c k  and l a c 1 
had become s w o l l e n ,  and she f o u n d  d i f  f i c . - i t .  in  swuxlov. 
in .  • s o l i d s .  Her l a c e  was cyan  o s a d .
X Rayed on 1 6 . 7 . 1~.
She was  g i v e n ,  some b i s m u t h  e m u l s i o n  and t h i s  was  care*-
f u l l j  w a t c h e d  a s  i t  d e s c e n d e d  t h e  o e s o p h a g u s .  A b o u t  i.
r e g i o n  o f  t h e  b i f u r c a t i o n  o í  t h e  t r a c h e a  t h e r e  w.*s some 
»
s l i g h t  d e l a y  . T h e r e  u e r e  some d e n s e  s hado ws  v i s i b l e  
i n  the  p o s t e r i o r  m e d i a s t i n u m .
Di a .  no s i . . ,  Prubu. 1 ¿ Medi u.st i n a i  Hland s , c au  s i n • 
p c  e u yj i/ i’ e on .¡io o e s o p h a g u s ,  a n u  ̂r  e a  0 v e s . <e 1 s .
Oase 2 7 .
T he p u . t i e n t  d i e d  two monthu l<*t* x , and Lymphadenoma10 us 
g l a n a s  'were 1 0 and ix: trie c h e s t .
A .  P .  -  f e m a l e  -  a e i  '¿b .
H i s t o r y .  P a i n  a l t e r  i o o d .  v o m i t i n g . E p i g  . »  w i e  
t e n d e r n e s s .  Ho -ni s t o r y  o i  h a e n a t e m e s i s  o r  iu a la en a .  
Te muul  HCL in  e x c e b b ./s
X Ru . ju on 2 7 .  1 .  11 .
j_ wo u iii-- ._̂ i — The *o no l’o4 biduQ u. u the jm i  o l  o i x
h u u r o .
in.'•—i._i_ — Goon l o n e  miH v o ± u uc u i v o  i  1 i o o u J - ^ io  «»u j 
oeen  . The p u o i t i o n  ui i h a o l  Oxau.o h wi*o aboa  l  nu iv .
D i a - n o  o i  o . P r o b a b l y  ¿u .hcr i ' j  u l c e r  .
The X Ray »/at» i n s t r u c t i v e  in  snG'winjrj a c t i v e  | o /  i b l a l  
an.cl *; 0o (1 1 no t i  j_ i  o j .
J .  R.  -  m ale  -  ae  t 5 9 .
u i  u L o i** y . T r. © p a ij i  © - j o </a .> a cl.'. i u L © cl bu 1 1 iii; i ror;: a
t ittuCA 01 hueiHUtom© Si o . }{t3 had a h i  S L s r̂ y GI pu.ll] ui  t
f o o d  thou . jh  he had n e v e r  vui.iit.0d u n t i l  on© p r e s e n t
I a  t t a c k .
■
X R u .o d  on ii-jr. 5 .  -La. .
1 s t  m e a l  -  T h i s  was n o t  who 11;, o a t  o f  t h e  s tom ach  s i x  
h o u r s  a l t e r .  Good p e r i s t a l s i s  was s o o n .
2nd m e a l  - T h e r e  was  p o o r  t o n e , t h e  s tomach Was low©r 
t h a i .  n o  m i a  1  a  a  a  ¿ . e l  i s t a . L . s i o  w a .■ a c t i v e  .
Oiu;-,n0 o 1 u . a  owi*ic a l c o i  pi o b a b l y  a t  uhu
p y i o r i a  g i v i n g  r i s e  t o  Spasm, o r  p e r h a p s  d e f i n i t e  
s t r i c  L u r e .
O p e r a t i o n .  An u l c e r  was  luund  a t  the  P y i o r u  s,
O a s t r o e n  t e r o  stoiay was ¿u c o e  ssJ 'uli . ,  p e r f o r m e d .
G a ss 29 .
0 a se 50 .
L • <T • -  In Do l e  -  a s l  4 6 .
H i s t o r y .  She had p a i n  a b o u t  h a l f  an h o u r  a f t e r  f o o d  
and t h i s  was f o l l o w  d by v o m i t i n g  s o m e t i m e s .  Thera  
! w as  a p r e v i o u s  h i r . t o r y  o f  haeiaateme s i  s .
’ a st m e a l  HCL in e x c e s s .
X Rayed on 0 . 1 2 . 1 1 .
1 s t  m e a l  -  There  was a s n a i l  r e s i d u e  a t  the  and 01 
s i x  h o u r s .
2nd m e a l  - p o s i t i o n  o f  the  s tom ach  a l i t t l e  l o w e r  than 
n 0 nnui 9 c o o r  lunQ y s tx ’on̂ -' u j t i v Q  poi*i  k>t»u.JL o.
D i a g n o s i s .  -  p r o b a b l y  G a s t r i c  U l e o r ,  hut t h e r e  war 
n o t  s u f f i c i e n t  e v i d e n c e  o i  o b s t r u c t i o n  to  'warrant 
0 y 6 r a t  i o n .
R. L .  -  f e m a l e  -  acii 4 5 .
Hi y t o r y  . p o r  t fix* öd y sujt ö she had ¿-a i n  eh t o r  i c o d ,  
w n i c h  öiime on a l m o s t  intnedi ¿ t - l y  a f t e r  t h e  m o a ! .
T h e r e  v/aa no v o m i t i n g ,  -xhd no h i s t o r y  o f  h u e m u t e n e s i  s .  
T e s t  rio a i  HOL a b o u t  n o r m a l .
i
X R ■../ ó cj on 5 .  / . 1 2 .
i s t  m e a l  - T h e r e  was  no r e s i d u e  i n  t h e  s t omac h s i x  ho .<
l a t e r .
2nd ne  o 1 . Showed rood  t o n e  * -jood p e r i s t a l s i . : ,  and t h s  
s t o ma c h no m a x  i n  p o s i t i o n .
P i á r n o s l o .  X R ays  gave  l i t t l e  o r  no h e l p  h e r o ,  and 
o n e  c o u l d  o n i .  Su.y m a t  t h e  stomach was  n o r o a l .
O p e r a t i o n .  E x p l o r a t o r y  l a p a r o t o m y  w a s  p e n o rmed .
T h e r e  was  no u l c e r  i n  t he  otomach and no e v i . o n c e  ot 
, - ax i  s t o n e s ;  and t h e  a p p e n d i x  w a s  a p p a r e n t l y  n o r m a l .  
The c o n d i t i o n  war. a p p a r e n t l y  a  n e u r o s i s .
C iiââ 31 .
C n oe 3 *«* •
E • *B • ~ ElclXô ■* ctô t' *3:0 .
w i ü u O r . •
Y il ci  ̂u o i G ?1 u 00 ill. j- X et 1 ii C Cl O í et Ì ii \f i * i 0 - 0 etllO 0 li et e
X* Ci» U _i_ et  a. X II t 0 I \ e« -i- t> 5 e*. O \X. et _l Jl «x> O í  3 (lO U i o et 1 0 C  Ì 1 UÜ (J. •
I t <* u e liùo i j i. i o V V ci b ̂  L»iio uctiviiî .( oí 1 u u u • For X o ü
in üö jl'V u,X o hê i.;ii»._,!! o iictV u nu £ t*X¿l •/!1U 1O V è I * • ’T0 Vei.li L lin ■
prom l iuu lo time ho hua umiuenu,
^ P.'-a. ̂  O ( 1 OU ¿ii?.0 »Xt(.
j_ b ¿aoccx -  Six hua ro ul i^r ohi o íücuí lho¿.*u »/u  ̂ aiixi. c*. 
ù-itêt -i L i o o i a a e in u’ic* Ow0 iiiet oh*
Und meu± ■— The lo no 01 oi¿e ouoinccoh n/ e c excoxluntj
j I h ö X ö «Vei ú Um î _x o ei 0 X 1 w i, U.1 u t O j etild 1/10 ó tO I.xe10 II •/ <-«. e>
raiùea ¿¿bout un inch ubovo the ULibilicuo - u ouimiiion
j-tii to n iet *'̂ tio r*e ¿jôii o *
pxev̂ jXiüt>iè)* ^ jaodenul d X c o i >/u ê> oioueht xio*-> e
jj I* 0 e- et b X e •
The d ictjjno e» i a '»ne coni i mied ¿.e et -ujr iwn,  ec XuU’-̂ o at ie  i' 
be in¿i io and in ino l i r a i  pu/\ o i tuo Du o de nam.
Tiio patient aiea 1 ron un «-tiieiCrC ol HetX *u;ju.
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G • _S. -  m a le  -  d e l  ¿ 6 .
H i st  o r y .
He had been a o s i n g  f l e s h  fox' some t im e ,  and frui.i tl;:ie 
to  time v o m ite d  h i s  f o o d  immediately  a f t e r  t a k i n ; i t .
He s a i d  he f e l t  i t  s t i c k  n e a r  the  l o w e r  p a r t  o f  h i s  
c h e s t .  The p a t i e n t  was v e r y  t h i n .
X Rayed on 1 5 . 9 . 1 2 .
1 s t  Bismuth m e a l .  He vom ited  most o f  t h i s  meal and 
t h e r e f o r e  no shadow c o u l d  be seen on s c r e e n  e x a m i n a t i o n . 
2nd Bismuth m ea l .  T h is  showed w e l l  marked O e s o p h a g e a l  
o b s t r u c t i o n  a t  the lo w e r  end o f  the Oesophagus.
7) i  U .^  l l  Obi O .
O e s o p h a g e a l  O b s t r  c t i o n  -  but  th e  e t i o l o g y  c o u l d  n o t  
be s t a t e d  d e f i n i t e l y .
D e s c r i p t i o n  o f  p l a t e .  The o e s o p h a g u s ,  in  t o o  pic­
Ca.se 2 . ___ Plate '2.
ture, i a  seen to  be d i l a t e d  and a t  the lo w e r  end o f  t 




0 .  0 • ~ male  -  u e t  on.
Hi o t o r ,  • F o r  tone  con  ¿.id e n a b le  t im e -  more than  _
y e a i — . •> had had d i f f i c u l t . . ,  in  swax 1 o w ii ig no me
sub o t i i n c u o , txi u i c u l a r l y  s o l i d s .  On au. x i s s iu n  he
o n l y  a b l e  to  sw a l lo w  f l u i d s ,  and even  w i t h  f l u i d s  he 
had v e r y  , ¿'Oul d t i  f i c u i t y . He was v^r^ w a s te d  ■
X Rayed  on 1 2 . 7 . 1 2 .  He was q u i t e  u n a b l e  t o  s w a l lo w  
a b i  srau t h c a c h e t .
2\ SLOOilf 111 Of b i  SJ7IU11: OL.luJ.Sion V/U.S i V 011 j unci i f  V/<aS 
swaaaowed w i t h  d i f f i c u l t y ,  and p a s s e d  down n o r m a l l y  
u n t i l  i t  r e a c h e d  the l o w e r  end o f  the O e s o p h a g u s ,  wher 
i t  was  h e l d  up f o r  f u l l y  a m inute  b e f o r e  e n t e r i n g  the  
s t o m a c h .  He c o u l d  o n l y  be p e r s u a d e d  to  t a k e  two o r  
. t h r e e  s p o o n f u l s  o f  tne  e m u ls i o n  b<xt o b s t i u c u i o n  
d e f i n i t e l y  made o u t .
D i a g n o s i s .  O e s o p h a g e a l  O b s t r u c t i o n  a  u «tie l o w e r  end .
Case 3.
E._ W. _ l e n t i e  - ae_t 33.
H i s t o r y . She hud a f e e l i n g  o l ‘ w eight  a f t e r  meal a and 
n a u s e a ,  but seldom v o m ite d .
^ 0 ¿3 u 1x10 CtX “ HCL p 1̂ 0 O0Ij.tr.
X Rayed, on 1 5 . 6 .11 1 s t  H ea l .  There was s t i l l
a r e s i d u e  in  the stoma oh. 2ndMeal. T h is  show-., d that  
t h e  s t ornaoh was g a s t r o p t o s e d  about 31 in c h e s  b e l o w the 
u m b i l i c u s .  The g r e a t e r  and l e s s e r  c u r v a t u r e  c o u l d  
- he e u o i l j  mad e ouu ano. a l^ o  tne p o s i t i o n  o 1 the p y l o r u s .  
T here  wan marked p e r i s t a l s i s .  Tone - p o o r .
D iagno  s i s . ( ja g trop to  sijs.
D e s c r i p t i o n  o f  p l a t e .  The stomach i s  Soon down in  
the  p e l v i s ,  and both the g r e a t e r  and l e s s e r  c u r v a t u r e  
a r e  p l a i n l y  marked o u t .  The p o s i t  ion oi che p.. lo r . -  s 
i s  a l s o  seen .  The body oi'  the stomach i s  s t r e t c h e d  
and u, small  amount oi bisxautn i s  seen he j.d up in  tee 
fu n d u s  g i v i n g  the hour-g ie .Se  «.ppeai ance 1 have r e i e i  i ed 
to  when d i s c u s s i n g  g a s t r o p t o s i ^ .
Case 4 .  __ Piute  5.
ä 4
4..i
í I í5r*3 « w

J .  p .  -  mala -  a e t  4 5 .  
p i  s t o r y  . " In d eg e  s t i o n »» f o r  y e a r  a.
s i x  m o u t h s  ha had a lm ost  c c u s t „ n t  p a in  
 ̂ any tn in g  bao i l u i d  lOGd, u.uci even a f t e r  
oocaaioiicxa—Lfc. volit.its.  *pha fc.uia'nt wae
emac i a t e c i .
X Rayed on 1 0 .  1 2 . 1 1 .
1 s t  m a a l  -  t h e  p a t i e n t  v o m i t e d  t h e  w h o le  o f  t h i s
i  r.i! ire d i  a to  _i_ j u. i i<ii t a k i n g .
Pud líoa l  — On g o t  l- i u ^  him to  .m/u h o v  a lew  m o u t h i u l s
o f  b i s m u t h ,  one  f o u n d  i t  c o l l e c t i n g  in  the  fu n d u s  and 
n o t  d r o p p i n g  down i n t o  th e  stom ach  n o r m a l l y .  But or. 
w a t c h i n g  c a r e f u l l y ,  a t h i n  s t r e a k  o f  b ism u th  c o u l d  be 
s e e n  r u n n i n g  down t o  a s e c o n d  and l a r g e r  shadow w h ic h  
r e a c h e d  b e l o w  t h e  u m b i l i c u s .
D i a g n o s i s .  H o u r - g l a s s  stomach.
From the  m an n er  i n  w h i c h  t h e  f o o d  l e a v e s  th e  u p p e r  sac 
i t  i s  e v i d e n t ,  f r o m  what I have  a l r e a d y  p o i n t e d  o u t ,  
t h a t  t h e r e  i s  a c o n d i t i o n  oí '  o r g a n i c  h o u r - g l a s s  stomas 
p r e s e n t ,  w i t h  c a r c i n o m a  a s  t h e  p r o b a b l e  cau .
T h e re  Was no o p e r a t i o n  p e r f o r m e d .
Case 5 .  P l a t s  4.
For the  l a s t  
V o m its  a l t e r  
f l u i d  i o o d  ho 
v e r y  t h i n  and
CK. CK^y. Cj ( CkJjL . /■{-,

IT « R . “* Í Qiilc-w i  e — u t  t *uQ .
Hi ¿ t o r ,  .
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e n t i r e x . ,  shut  oi'X I r o n  e a c h  o t h e r .  A p h o t o ^ r u p n  Was 
taivon ( S0 0 pXat© a) .
X-v h u a r o  l o o te r  ehe was a L,u.m e x a m i n e d 7 and tnor© .mo 
o u iXX sou© b i e n u t h  noXa a i n  u n e appe i  oac  j and urie 
^v/0 oac  o i/u i c i|ui vv d i s u  i n o u .  Xho 1 0 o i o r o i o X u  
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; i  X u  ( j
H 0 0 X 1 u u i  0 a •
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CuijS 8 .  P I a î â  8 .
K  • -  m u l e  -  t - 3 1  2 1 .
H i s t o r y .
i  ne p ...  ̂i &ia o c on s i  n in ed o i  *- u in  s in t he o j. ii a t r i  u n w h i  e i 
w a t, c o n s t a n t l y  p r e s e n t  bu t  w o r s e  a l t e r  f o o d .  He d id  he 
v o m i t ' ,  on p a l p a t i n g  t h e  abdomen he a p p e a r e d  v e r t  t e n  lie 
He «Ù • known t o  be n e u r o t i c .■f
T e s t  m e a l .  HCL. in" e x c e s s .
X Rayed on 9 . 4 . 1 1 .
1 s t  d e a l .  6 h o u r s  a f ’t 'è r4 t h i s  m eal  t h e r e  was  s t i l l  some 
r e s i d u e  in  the  s tom ach .  There  «vas g o o d  ton e  and
g o o d  p e r i s t a l s i s .  (S ee  p l a t e )
2nd m e a l .  Showed the stom ach  t o  be  s l i g h t l y  l o w e r  
th a n  norm al  in  p o s i t i o n  b u t  w i t h  e x c e l l e n t  t o n e  .nd 
p e r i  s t a i  s i s .  * #
D i a g n o s i s .  I t  Was t h o u g h t  p r o b a b l e  t h a t  he had a 
g a s t r i c  u l c e r  n e a r  the p y i o r .  s and g i v i n g  r i s e  t o  spasm 
o f  the  p y l o r u s .
O p e r a t i o n .  An e x p l o r a t o r y  l a p a r o t o m y  was. p e r fo r m e d . .  
T h ere  was no e v i d e n c e  o f  u l c e r ,  the  p a l l  b l a d d e r  and 
a p p e n d i x  were  n o r m a l ,  and so n o t h i n g  f u r t h e r  wa, done-» 
A f t e r  o p e r a t i o n  the p a t i e n t  made a r a p i d  r e c o v e r , /  ana 
s a i d  h i s  ¿.ain was cyuite c o r e d .  t h i s  «/a.< a p p o r c u u i , ,  a 
p u r e l y  n e r v o u s  c o n d i t i o n .
— Êta .
' R  i  VU icO ct Ovv. s (  trv>—cvcIa. ex̂ -l̂ t ^

Ch.se Mo 9. Plate 9.
L . 0 .  -  f e m a l e  -  a e t  56 .
H i s t o r y  •
The p a t i e n t  had s u f f e r e d  f r o r  "dy sp ep s i a "  f o r  the  p a s t  
5 y e a r s .  On u.dmi s s i o n  she com^. i.u.inod c l  ¿ .ain a i  ucr 
f o o d .  She v o m i t e d  .-.erne c o n s i d e r a b l e  f i n e  u i ' t e r  f o o d ,  
t h e  v o m i t  be  in,  v e r y  o f f e n s i v e .  She was very  t h i n .
Mo tumour  was p-u.lpu.bie. T e s t  r.is-u.1 showed HCL p r e .
X Rayed  on 1 6 . 4 . 1 2 .  1 s t  m e a l  -  The re was a c o n  s i  a e r a
a t
o l e
r e s i d u e  s t i l l  in  th e  s tom ach  8 h o u r s  a f t e r  l : . i s  m e a l .
The s uomaoh was ,,a s t r o p  t o  s e d . 2nd m ea l  -  T h i  i  *• b ep Lc -  
t e d  in  the  photo , ; ,  rtxph. I t  shows the m e a l  in  u. s tom ach  
l o w  down be lo w  th e  u m b i l i c u s .  The* shape o l  th e  s tom ach  
i s  n o rm a l  and t h i s  i s  p a r t i c u l a r l y  . . e l l  shewn. Good 
t o n e  and p e r i s t a l s i s .
D i a g n o s i s .  -  v/u. o Gas t r o p  to  s i  s w i t h  p o s s i b l y  p y l o r i c
o b *u 8 i IA C eiOlu .
O p e r a t i o n .  P y l o r i c  O b s t r u c t i o n  w;.; & f o u n d  w h ic h  v/ao n p t  
c o n u i d ^ r s d  i . ia ii »c ’jaii  ̂• } ¿.»^troon t e r o  utoiny ^^  ̂ p u r l e r  ;od
a.nd the  p a t i e n t  made «-t b ooa r e c o v e r y .


W- ?• -  m ale  -  a e t  5 5 .
H i s t o r y .  P e r  a b o u t  two y e a r s  he had s u f f e r e d  f r o m  
d i s c o m f o r t  a f t e r  f o o d ,  w h ich  had i n c r e a s e d  c o n s i d e r ­
a b l y  , and he c o n s t a n t l y  had a f e e l i n g  o f  w e i g h t  in  the  
s t o m a c h .  Tie v o m i t e d  f r e q u e n t l y  no m a t t e r  wnat d i e t  he 
t o o k .  There  was  n o t h i n - ,  p a l p a b l e  in  the  abdomen b u t  
s p l a s h i n , ,  in  the  s tom ach  c o u l d  he r e a d i l y  e l i c i t e d .
To was  t a i n  and m o d e r a t e l y  w a s t e d .
X R ayed  on 1 1 . 6 . 1 2 .  1 s t  m e a l  -  6 h o u r s  a l t e r  the msax 
a marked r e s i d u e  re m ain e d  in  the s to m a c h .  T h e re  wa. 
s t r o n g  and a c t i v e  p e r i s t a l s i s  ( t h i s  i  o s e l l  s s o n in  
t h e  p i c t u r e )  and the  stomach, was d i l a t e d ,  a t o n i c  and 
m a r k e d l y  p r o l a p s e d .  Some b ism uth  had r e a c h e d  the  c a e p a  
r e g i o n .  A s e c o n d  m eal  was n o t  c o n s i d e r e d  : . o c e s s a r y j .
H i  <ign o s i  s . P y l o r i c  O b s t r u c t i o n .
O p e r a t i o n .  At th e  s u b s e q u e n t  o p e r a t i o n  marked d i i a t
t i c n  and f ;a s t r o p  t o  s i s  were f o  ; n d , and s t r i c t u r e  a t  th e  
p y l o r i c  end o f  the  stomach w hich  w a n o t  con  s i d e  red
m a l i g n a n t .  G a s t r o e n t e r o s t o m y  was p e r f o r m  _.d and th e
p a t i e n t  made an e x c e l l e n t  r e c o v e r y .
Gass 10. Plats 10.



















Cues  1 1 .  P l a t e  1 1 .
A • A • 1 0I.1U la  U e i> 3 O .
H i s t o r y .  She had a c o n s t a n t  f e e l i n g  o f  d i s c o m f o r t  in  
t h e  s tom ach  r e g i o n ,  and t h i s  was i n c r e  sed  a f t e r  f o o d .  
She v o m i t e d  ic*r(l:e q u a n t i t i e s  o f  f o u l  s m e l l i n g  f l u i d .  
H i s t o r y  o f  h a e m a t e m e s i s  2 y e a r s  p r e v i o u s l y .  T e s t  meal  
showed HCL in  e x c e s s .
X Ra., ed  On 7 . ¡ ¿ . 1 3 .  1 s t  m ea l  -  4 y  h o u r s  a l t e r  t h i s  t h e r e  
a  m arked  r e s i d u e  i n  th e  s tom ach  w h ich  was d i s p l a c e d  
d o w n w a r d s .  V e r y  a c t i v e  p e r i s t a l s i s  was  ►.•eon.
S i x  h o u r s  a l t e r  ( see  phouo )  t h e r e  was s t i l l  a l a r g e  ^ e s  — 
i  d a e i n  t h e  s to m ach  w i t h  vexw a c t i v e  pex*i s t a i s i  s.
Some oi '  th e  b i s m u t h  had b e e n  r e t u r n e d  t o  the  fu n d u s  
b y  a n t i p e r i  s ta _ i . s i s .
D i a g n o s i s .  P y l o r i c  O b s t r u c t i o n  p r o b a b l y  f ro m  an 
u l c e r  a t  t h e  p y 1o r u s .
O p e r a t i o n .  -  An u l c e r  was found  at  the p y l o r u s  g i v i n g  
r i s e  to  o b s t r u c t i o n .  G a s t r o e n t e r o s t o m y  was  s u c c e s s ­
f u l l y  p e r f o r m e d .
PUH li. ■
s ,  ~ L k—
7 ;̂ (j v̂wwá .AO ( i^ - j  WU-tri. ^1“

C *M • ~ m ale  — ae t -x4-.
IIi q t o  iv  • H i s  i l i n e  ob b e {,¿*11 ¿-bout 18  m o n th s  p r e v i o u s ! . ,  .
He hu.a d i s c o m f o r t  a l t e r  m e a l s  and o c c a s i o n a l  v o m i t i n g .
On a d m i s s i o n  he had c o n s i d e r a b l e  d i s c o m f o r t  in  th e  s tpm -
a c n  and v o m i t e d  l a r g e  q u a n t i t i e s  o i  1ood and i l u i d ,  th e
amount v o m i t e d  b e i n g  much in  e x c e s s  o f  what he a t e . H e
w a s  n o t  b a d l y  n o u r i s h e d .  There  was no b l o o d  i n  h i s/
v o m i t , o r  s t o o l s .  T e s t  m eal  showed p r e s e n c e  o f  HCL bu t  
n o t  e x c e s s .
X Rayed  on 1 5 . 1 . 1 1 ! .  1 s t  meal -  6 hour . ,  a f t e r  i t  was
f o u n d  t h a t  p r a c t i c a l l y  the  w h o le  m eal  hah been r e t a i n e d  
i n  t h e  s tom ach ,  no b ism uth  shadows be in. . v i s i b l e  e l c e j -  
w h e r e . There  was a c t i v e  p e r i  s t s . l s i  s .
2nd me ax  -  was n o t  c o n s i d e r e d  n e c e s s a r y  .
D i a g n o s i s .  P y l o r i c  O b s t r u c t i o n  w h ich  m ig h t  be  Q a r e i n o  . 
o r  U l c e r  a t  the  p y l o r u s .
O p e r a t i o n .  P y l o r i c  S t e n o s i s  Wuj l o u n d  but  i t  wa. n o t  
c o n s i d e r e d  m a l i g n a n t .  G a s t r o e n t e r o s t o m y  wa.. s u c c e s s ­
f u l l y  p e r f o r m e d .
C*iciC 1 2 . P l a t e  1 2 .  '


C-H. -  maie  -  a e t  4 6 .
H i s t o r y .  He had su i ' l ‘e r e d  f r o n  " i n d i g e s t i o n " f o r
yesx~s. Por  tha p r e v i o u s  u ix  lOnths .he had bJti.j s to a d j i l , ,  
l o s i n g  we i g h t . Ite had d i s c o m f o r t  a i  t o r  ne  a l  s ,  e v e n
i. i t o i I xu i d s ,  and v o n i  « ed bi.o riiüu u* io uii « u o i  i u o u and 
f l u i d *  On e x a m in in g  h i s  abdomen,  the  l o v e r  bordox* o í  
h i s  stomach c o u l d  be made o u t  l o w  down in  the  abdomen 
and c o u l d  be seen  t o  move up and down v i t n  re  s p i r a t i c i .
X Rayed  o n  23 . 2 . 12 . 1 s t  m e a l  -  S i x  h o u r s  a i  t© •’ , t i  s je 
v / a xj a  l u^ j j ' ü  r e  s i  d u e  r e m a i n i n * . ,  m  t h e  s t o m a c h . T h e  
s t o m a c h  / u x  d i l a t e d  a n d  c o n s i d e r a b l y  b e l o . /  t h e  ui.i i x i c u s .  
T h e r e  r a s  g  o  o d  p e r i s t a l s i s .  ( S e e  p h o t o )
2nu m e a l  — Oil a di. i in  i  ¿ x g ¿ in*, u ~ i  s i  g d i o p p s d x x ux^ , iit 
down t o  the m o s t  d e p e n d e n t  p a r t  o f  the  s t o m a c h  -  
s h o w i n g  want o f  t o n e .  T h e r e  was g o o d  p e r i s t a l s i s .  
D i a g n o s i s .  Here  one  had g ood  p e r i s t a l s i s  bu t  l o s s  ul
to n e  and s low  mo g i l i  Ly and a d i i  Ubüci  ̂o o c h .  P y l o r i c
O b s t r u c t i o n  wao d ia ¡  noued  t h e r e f o r e  and th e  t s  o l m ea l  
show in, ,  a b s e n c e  o f  f r e u  HOL,  C a rc in o m a  was  t h o u g h t  
p r o b u b l e  .
O p e r a t i o n .  C a r c in o m a  was found  a t  the  P y l o r u s .  T h i s  
v/a o '-'t r  saü i  Xig a I o n ,  the  l©  s s a r  c u r v a t u r e ,  and t h e  r-a 
v/e s some e n l a r g e d  , l a n d s .  C a . - t r o e n t o r o  stomy was
p e r f o r m e d .













H*M* -  Male  -  a e t  3 3 .
Hi ¿ t u i ’ j . He c o m p l a i n e d  o i  s . i o r t n e s s  o f  biv*uth and 
l o s e  o f  a ¿ . p e t i t e  and o b s c u r e  g a s t r i c  symptoms.  He 
s e ld o m  v o m i t e d .  Had no haematemi s i s ,  but  f r o m  t im e to  
j t im e  he had u. s n a i l  q u a n t i t y  o f  b l o o d  in' h i s  s t o o l s .  
¡ P e r n i c i o u s  Anaemia was  t h o u g h t  p r o b a b l e ,  bu t  the  b l o o d  
e x a m i n a t i o n  was n e g a t i v e .  On e x a m i n a t i o n  a i l  h i s  
o r g a n s  w e re  a p p a r e n t l y  h e a l t h y ,  bu t  i m m e d i a t e l y  b e l o w  
and t c  the r i g h t  o f  the  u m b i l i c u s  was a s n a i l  r ound  
f r e e l y  m o v a b l e  tum our .
X Rayed  on 1 7 . 9 . 1 2 .  1 s t  m e a l  -  6 h o u r s  a f t e r  a
suu 1 q u a n t i t y  o f  b i s m u t h  via., r e t a i n e d  i n  th e  s t o m a c h ,
t h e  t o n e  o f  w h ich  was g o o d ,  and i t s  p o s i t i o n  n o r m a l , o r  
p 0 r  ca P*~j a i  s 1.11  ̂ la x  oO d .
2nd m e a l  -  showed p o s i t i o n  n o r m a l ,  g o o d  t o n e  und 
i p e r i s t a i s i s .
D i a g n o s i s .  -  An u l c e r  n e a r  the P y l o r u s  o r  in  t h e  
duodenum was th o u g h t  p r o b a b l e .  The tumour d e s c r i b e d  
nay have  b e e n  due t o  g l a n d u l a r  e n l a r g e m e n t .
O p e r a t i o n  was r e f u s e d .
CUS6 1 4 .  P la te  l-± .

Hi s t o r j  •
-Tg had »- g a s t r i c  h i  s tor; ,  o x  t e n a i  n; ; o v e r  t o o  j  o a r - . Ho 
had g o t  m a r k e d l y  t h i n n e r  t h e  ¿ .aat  5 n o n t n s .  He vomit«,  
e v e r y t h i n ^  t iva . .  nix i .
T e a t  ' .1 a -  no i r e  a j  id  j hu t  p r e s e n c e  ui i a t r i o  uo i  u .
X Rayed  on i 's  . a . i«c . l o t  i/ie«-«.! - T h e re  './¿aa a marked
."oa iduo ¿ e v e n  nO uia  u.i t a r .  The s tom aon  . i^.j-cci.red t o  1 .
p u s h e d  t o w a rd s  ohe i . o i t  o i  the  o p i n e  aim c o n  s i d e  "ably
a b o v e  the  u m b i l i c u s .  The shaduw ¡ avti thu a b e a r a n c e  
o 1 sud den ly  b e i n g  c u t  o i l  t o w a r d s  the  a e ibx i i cu ^ . .  T h e . 1 
was w a i l  marked p e r i s t a l s i s .
D i a g n o s i s »  C a rc in o m a  o i  i r e  p y l o r i c  end o l  t h e  s t o  
o r  p a n c r e a s  w h ich  was p u s h i n g  t o o  stomach up t o  the  
l e f t  and a x s o  g i v i n g  r i s e  t o  P y l o r i c  O b s t r u c t i o n .
T O t> i  O 1-0 v/vj. ¿J U 0 0 t) cl cl 1 U a/ J I
ruu- i&. &L
S-- » Ix ^  M-('-
N o h í -  I /¿ ia^í, %.-, f . k  Iv-a^î, »iyyvLj
IUI pl«̂ V» *o Ivä̂ S WtfcV.

CuS3 16 P i a t ö S  1 ó üC 1 7 .
W. D. -  ïïlale -  a d t  63 .
H i s t o r y . He had. s e v e r e  p a i n  i r  tn e  * torneoh ' . /hica
t  a e o o n e i u . . . i i ¿ . i  ü oüiii. 5 and v o n i l e d  ê v e i  ̂ o n i if^ ríe u o o .
H i  à h i s t o r y  e x t e n d e d  o v e r  18 m o n t h s .  He './as v e r y
t h i n  and t a s t e d  a i d  an i n d i s t i n c t  s v / e i l i n ^  Was ra;..do 
■
U U a b o v e  the  u m b i l i c u s .  T e s t  meal  -  no t r e e  HOL.
ĵ .i e i *  \*r o o i _l o t i c  a c i  ii •
X H a j o cl on XO» .Ln«l¿ .  1 s o mo <-«. _L — s i x  bou ir ¿ o- o •> i u i. »
.  « n o  a l  p r a c t i c a l l y  t fie t h o l e  o í  i l  t a c  r e t a i n e d  in  In o
s to m a c h  7/h i  eh t  a s  p u s h e d  u p w ards  and t o  t h e  l e f t .
D i a g n o s i s .  - 0 a r c  inom a, can  s i n y c b s 1r < j l i o n , and p a s
■X
th e  s tom ach  up w ards  and to  the l e f t .
He d i e s  s i x  teepee l a t e r ,  p o s t - m o r t e m  r e f u s e d .
The r e  a r e  i t o  p l a t e s .  The s e c o n d  one  t  a s  tak en  uu 
a s c e r t a i n  i f  any o i  th e  mea i  had p a s s e d  on o u t  o f  the  
s t o m a c h ;  o n l y  a v e r y  s m a l l  p o r t i o n  t i l l  be seen  l y m p ;
vi nt ,
i n  th e  p e l v i s .
I'MaJ-e. tó -v o -O j v c w v a . .
S-- t_ nhmn h «.f.«/«^,
-̂̂ «1 /b /tXc ■


E - M .  ~ f e m a l e  - a e t  5*-.
Hi a» l.cj i'j .
3!-¿e /rv̂ .1 »u.oacijvs o i  l o l i o ^ i x± froui  c i  me u o ui.ee cin tt i
vomi t j ;.i a t  i r r e g u  i<a r  i n t e r v a l s .  She vyi '^  i jtout
and i n  eon s e q u e n c e  ¿ .art  o f  the  d i  s t e n t  i o n  was  o v e r  
l o o . :: 6 d .  She wuo v e r y  con.i5 l i p c i t e d  and r e q u i r e d  v e r y  
d r ^ o t i c  ¿ x p r i e n t -> tu ^ r u c a r s  a, m o t i o n .  N o t h i n ;  c o u l d  
be  iiiu.de o u t  « b n o n i n c i l l y , r e c t u l i y , o r  v a ^ in a i .L y .
v R n /e d  on i  o • / • i  i 1 ¿> n m ba.1 L) hOui a i  u e i u n
i i i   ̂u o i  iu ol*i n e a l  ohe .. -j no re  o id u e  i n  oiie »-* oQ.nu.oii
u.j.id trie cxcc02npatiy i liti j- l a u o  s r. ,o w¿> now oho b i  o' i.u l h  h iv.j 
r e a e h u d  uno eiiiax 1 i i i b e o t i i i e  u.r d oOrio o i  i  o o.ie Qaeo^soi. 
(T he  s i d e s  .o t  t h e  b o d y  a r e  r e v e r s e d  i n  t h e  p l a t e ) .
2nd m e a l  - Ihov/ed t h e  s t o m a c h  t o  be  n o r m a l  i n  p o s i t i o n  
w i t h  g o o d  t o n e  a n d  g o o d  p e r i s t a l s i s .
D i a g n o s i s .  T he  o n l y  h e l p  t h e  X r u ,  e x a m i n a t i o n  { a v e
h e r e  w a s  t o  i n d i c a t e  t h a t  w h e r e v e r  t h e  t r o u b l e  .m . ,
i  u c*p par©n u i j  .va..> n o t  i n  cue s^o¿cach.
O p e r a t i o n .  An e x p l o r a t o r y  l a b a r o t o m y  w a s  p e r f o r m e d  
a n d  a  r i n g  c a r c i n o m a  f o u n d  a t  t h e  S i g m o i d  F l e x u r e .
Case 1 7 .  P la te  IS .

L- F - -  f e m a l e  -  a e t  3 8 .
H i s t o r y .  She had s u f f e r e d  f r o m  " i n d i g e s t i o n "
f o r  y e a r s .  On a d m i s s i o n  she c o m p l a i n e d  o i  c o n s t a n t  
p a i n  i n  t h e  s to m a c h  a.xid v o m i t e d  d a i l y ,  no m a t t e r  what 
d i e t  she h a d .  T e s t  m e a l  showed a b s e n c e  o i  frme HCL -
X Rayed on 1 2 .  3 .  1 2 .
1 s t  m e a l  -  p r a c t i c a l l y  the-Whole o f  t h i s ' w a s  r e t a i n e d  
6 h o u r s  l a t e r ;  b u t  i t  was e n t i r e l y  t o  the  l e f t  o i '  t h e  
s p i n e ,  and t h e  s tom ach  was  h i g h e r  up than  n o r m a l l y  .
The b i s m u t h  shadow ended  a b r u p t l y  t o w a r d s  t h e  p y l o r u s .  
T h e r e  w a s  g o o d  t o n e ,  and v ̂  r  u. a c t i v e  p e r i  s e a l  s i s  w i  c ii 
I s  tV0j_-L uOu.i i n  ihu p h o t o ^ x a p h .
D i a g n o s i s .  C a rc in o m a  o l  the P y l o r u s .
O p e r a t i o n .  C a r c in o m a  Wu.o f o u n d . G a s t r o e n t e r o s t o m y
w as  p e r f o r m e d .
Caoe iQ  p l a te  19

X i'i — i ö  1 ’t~ 7• f  • ...lU.jLw “ U.C 0 t-j I »
Hi s t o r y . He had s e v e r e  p a i n  a i ' t e r  f o o d  w i i i c  oum$
on u-beut an h o u r  a i ' t e r  tne  m ea l  and was alY,ra„ s f o i i c . v o d  
by v o n i t i n g .  T h e re  was  a h i s t o r y  o i  haem atene  s i  s .
T e s t  meux  e x c e  s s o f  HCL.
X_R•'iy e d  o n l . 2 . n .
i_ s l nie a i  T h e r  e was a a c i e u» i  d u@ au u h e en d o i  i 
h o u r s .  c o o d  p er l o u a i s i s *  The s t o  raa c n w ta t> x ¿d t i \j p i» o e ̂  d 
2nd meua -  The s tom ach  was d i l u t e d ,  p o o r  t o n e  a.nd 
£>;ood p e r i s t a i s i s »  und g u s t r o p t o  s e d .
Case -‘-'V  P l a t e s  20 anti 2 1 .
x
D i a g n o s i s .  p y i o r i c  O b s t r a c t i o n  p r o b a - ' l y  f r  dm s.
0 jp ö i 1011 - 5d ii:ip xU oö i  iotiUi t) u l L 110 Ry_Lui*a4»-> u £3
fo u n d  ctiid «'je*uyrubii t8 ru  ¿jt/Oiiij L.uriur.i.; jd  ¿u j -jö uu > .
T b r c c  v/66.ab 1  ̂ t d r  t-riö v/ü.u qx 0.111ixi8 fl wi uh ui iotn
| h i s m u t h  m e a i  and in  P i ^ t e  the  b - isuuth  can be
s e e n  p a c s i n g  f r o n  t h e  d e p e n ü e n t  p a r t  o i  t h e  u t o r a c h
.
i n t o  the sr .ia li m t e s t i n e .
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